UN^jjfeSIFIED/ 



Technical Report 
distributed by 




Defense 
Technical 
Information 
Cente 



DTIC. 




Acquiring Information - 
imparting Knowledge 




Defense Logistics Agency 
Defense Technical Information Center 

Cameron Station 
Alexandria. Virginia 22304-6145 



UNCLASSIFIED/MlkMBO ^ 



TABLE OF COHTENTS 

Page 

INTRODUCTION 1 

SUMMARY 2 

MAJOR OBJECTIVES OF THE PROSRAM 3 

SUPPORT FOR THE FIELD EXPERIMENT 5 

PHASE I. CAPABILITIES EXPERXMENTS 5 

PHASE II. EXPERIMENTS IN PERSISTENCE l8 

DISCUSSION • 

CONCLUSIONS 38 

RECOMMENDATIONS ^ 

APPENDIX A - EXPERIMENTAL PLANS FOR PHASE I (DOG CAPABILITIES) AND 

PRASE II (PERSISTENCE) A-1 

APPENDIX B - DAILY LOO OF PHASE I EXPETOMENT B-1 

APPENDIX C - SUMMARY OF RESULTS OF PHASE I EXPERIMENT - TRIALS 

1, 2, AND 3 C-1 

APPENDIX D - SUMMARY OF THE DOG TRAINING PROGRAM CONDUCTED 

PRIOR TO THE NATICX EXPERIMENTS D-1 

APPENDIX E - METEOROLOGICAL DATA 

APPENDIX F - RECOMMENDED TRAINING PROGR<.M FOR DOGS TO BE USED IN 

DETECTION OF PERSC»INEL MARKED WITH SQUALENE F-1 

LIST OF TABUS 

Table 1. Dally Activity Log of MTI Field Experiment 

Thanh Tuy Ha, South Vietnam • • • ^-5 

Table 2. Persistence of Squalene on Vegetation - Test Plot 1 23 

Table 3* Persistence of Squalene on Vegetation • Test Plot 2 28 

Table k» Persistence of Squalsne on Vegetation • Test Plot 3 ^9 

Table 5. Persistence of Squalene on Marked Individuals - Test Plot 2 . 30 

Table 6. Persistence of Squalene on Marked Individuals - Test Plot 3 . 32 

L/UI"JnULN I IML 



\ 'UNCLASSIFIED 

i 
I 

I 

I 
( 

i 

PREFACE 

Thla research was supported by the Advanced Research Projects Agency 

1 

of the Department of Defense and was monitored by ARPA/AGILS under Contract 
Mo. SD-171. 

i 

I 

I 

I 

I 

j 

i 

i 

UNCLASSIFIED 



L 



(U) USE OF A MARKING 
AGENT FOB IDERTinCAIIQN BY DOGS 

by 

A* C« Peters and V. H. AlltoD> Jr* 



One of the most provolsing problema of reaote area conflict is the detec- 
tion and identification of enemy personnel* This problem is exeo^llfled by the 
present conflict in the Republic of Vietnam^ vhere the opposing forces arc usually 
not distinguishable by any characteristic ethnic or racial features^ identifying 
eloth.^j!ig or unifoms> language^ or other appearances or actions* Obviously, the 
Inability to Identify the opposition makes aljnost lopossible the task of controlling 
or countering this foe* One approach to resolving this problem lies in the devel- 
opment of methods for narking or labeling the enemy so that friendly forces can 
be distinguished from the foe* Such a concept vas evolved and placed into lab- 
oratory Investigation In the early 1960's. 

The concept hinges around the use of a marking chemical or other material 
having a eharaeterlstle physical property, bueh as odor, which can be detected by 
trained dogs but vill be unnoticed by human beings* The U* S* Anay Hatick 
laboratories at Natiek, Massachusetts, undertook such a program and began to 
search for various chemicals that voold have the required properties* Squalene, 
an oil found in large quantltiea in shark and fish liver oils (as iiell as being 
a constituent of human perspiration) vas selected as one suitable chemical agent* 
Laboratory and preliminary field studies were conducted at Fort Banning, Georgia, 
and the U* S* Axmy Natlck Laboratories during 1963* The results of this inves- 
tigation have been reported by U* S. Amy Hatick Laboratories In Report No* 7i 
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"A Study of ths Detection of ChenlcaJLly Contamiiiated Persons by Dogs", dated 
April, 19Sk. 

In essence, the Natiek report stated that the concept vas entirely 
feasible in that squalene appeared to be a suitable cheiaical sgent having satis- 
factory chemical and physical properties. Purthennore, several dogs trained to 
detect the nan«squalene odor performed with aljnost 100 percent efficiency in 
limited field trials conducted at the Natidc Laboratories. To follow up this 
report, it was decided to study the feasibility of estploying such a concept under 
simulated counterinsurgency operations and under more realistic environmental 
conditions. 

South Vietnar. was chosen as the site for conducting the subject field 
experiments. It presents a tropical environment, it possesses a number of terrain 
types, the climate is characterized by high ambient temperatures and large amounts 
of rainfall in a seasonal pattern, actual guerrilla warfare operations are 
underway in that country, and a sizable U. S* military force is present. For 
these reasons it was hoped that field trials conducted in the Republic of Vietnam 
would be most meaningful even though conducted under only dioulated ccoibat con- 
ditions* 

SUMMARY 

A field experiment was conducted in the Republic of Vietnam to study the 
feasibility of using dogs to detect personnel marked with squalene. P* ''liainazy 
experiments demonstrated that dogs could detect Vietnamese maie mill tar/ personnel 
marked with squalene, although with a relatively low order of confidence. The 
suboptifflum perfozmance is attributed to the severely curtailed refresher training 
that could be completed prior to eoaneneing the studies. Performance did improve 
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as the experiments progressed. Dogs trained in a Banner slailar to the back(^roujid 
training of these tvo dogs cannot he expected to satisfactorily track a squalene 
trail I or to seek out and locate inaninate material from a concealed or buried 
position. 

Only very limited persistency studies vere ccnpleted* However > results 
do indicate that sq.ualene will persist in detectable smounts for three to four 
weeks in the climate of Southeast Asia when applied at a rate of about lU pounds 
per acre to grassy stands of 5 to 6 feet. Furthermore, extremely sketchy data 
do indicate that squalene will persist on indigenous military xroops for as long 
as two %reeks Mtien they are marked by traversing a sprayed test plot and take no 
specific actions to rid themselves or their clothing of the acquired squalene. 

It is reconmended that a new group of at least 12 dogs and handlers be 
trained in accordance with a detailed training program, and that the studies be 
repeated using test situations representative of projected operational situations. 

MAJOR OBJECTIVES OF THE PROGRAM 

The purposes of the field experiments which are the subject of this 
report were: 

(1) To investigate under controlled conditions the persistence 

of squalene when applied to selected terrain in the environment 
of Southeast Asia. 

(2) To investigate under controlled conditions the persistence 
of squalene on indigenous personnel in the environment of 
Southeast Asia. 

In order to ascertain the capabilities and level of performance of the dogs vsed 
in the field experiments, a preliminary experiment was designed to: 
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(1) Investigate the capabilities of dogs to respond to the squalene* 
Baa scent in the environment of a south-central portion of the 
RepuhXie of Vietnam* 

(2) To Investigate the capabilities of the dogs to respond to 
materiel marked with squalene or to follow a track or trail 
marked with squalene in the environment described above. 

The experimental plans for Phase I (Dog Capabilities) snd Phase II 
(Persistence) are included in Appendix A of this report. Two major items were 
factors in designing the experimental plan for this field experiment. First, 
only two of the five dogs originally trained for the Natlck trlUs were available 
for use in conducting the Vietnam field experiments* This, of course > placed 
a great deal of bias on results obtained from such a small sao^le* Further, .the 
dogs were present in the Republic of Vietnam for a period of only about five weeks 
for conditioning prior to beginning the experiments. It was not known at that time 
if this would be a sufficient period for adjusting to the Southeast Asian envl* 
ronment* 

A second major item of iJi^ortance was the fact that the dogs had not 
been employed in active experimental use for a period of more than l8 months frco 
the end of the Natlck trials to the proposed beginning of the Vietnam trials. 
Therefore* a definitive knowledge of the residual capabilities of the dogs had to 
be deteznined by re^xaalnatlon. As previously notedi this was the object of 
the Phase I experiments* For exan^le/ it was noted that the dogs had originally 
been trained to detect and respond to personnel who had been tagged or labeled 
with trace amounts of squalene* Their ability to track or trail such a marked 
person* or to locate items of materiel that were marked or tagged with squalene 
was not considered to be an inherent eap^ility for which they had been trained* 
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At leasts It va8 necessary to determine If the dogs possessed such a capability 

I 

before beginning any experiments which vould reqxiire such a capability. 

SUPPORT rOB THE FIELD EXPERIMEMT 

The Vietnam field experiments were conducted under the control of the 
Advanced Research Projects Agency (ARPA) Research and Developoent Field Unity 
Vietnam* The experiments %iere a cooperative effort with the Axny of the Republic 

of Vietnam (ARVN) and the Vietnamese Combat Developnent Test Center (CDTC), 

I 

Two dogs, previously trained for squalene detection in the Hatick trials, 
along with one dog handler, vere sent TCY to Vietnam from the 26th Scout Dog 
Platoon, Fort Benning, Georgia* In addition, two nonconmlssioced officers of the 
U. S. Army had extensive previous experience in handling scout dogs vere 
attached on TDY status to the Research and Development Field Unit (RSFU-V) for 
assistance in conducting the field experiment. A Senior Research Scientist and a 
Taefaaleal Supervisor from the Columbus Laboratorlea of Battelle Memorial Institute 
vere famished to the field'»experiment program to assist in designing the field- 
ej^erlment plan and supervise the dally technical aspects of the experiments* The 
field experiments vere conducted immediately adjacent to the Vietnamese Military 
Dog Training Center at Thanh Tuy Ha ibout U miles southeast of Saigon, Vietnam 
(Figures 1 and 2). In susnary, every reasonable effort to provide sufficient 
support to these field experiments was talLen* 

PHASE I. CAPABILITIES EXPERIMENTS 

The Phase I experisMnts vere designed to be conducted during a tvo*day 
period. The protocol for the Phase I experiments is included in Appendix A of 
this report. However, before describing the Phase I experiments it is necessary 
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to revle» the a^tlvltle. «hlch took place during the preceding two.»oath period 
Since they probably had a .igaif ic«it bearing o» the outecM of the Pba.. I 
experiaenta. 

A« previously noted, the dogs vere sent to Vietnan in early August, I965. 
For the next six veeka, they vere kenneled at the Vletn«ieee Military Dog Training 
Center (VMDTC). During this time, they vere subjected to rather adld exercise 
as the only fom of training. No squalene was available to conduct even a Halted 
aaount of refresher training. Also, since only one handler had been sent from 
COKUS, Sgt. Schmidt, one of the TOT personnel, vas assigned as a handler 
for the second dog. Rather than maintain the dogs on the standard Vietnamese 

military dog ration, the U. S. dogs were fed a diet of A»erlcaa canned dog food 

procured from the U. S. Military Cosnlssary at Saigon. 

Squalene became available to the field experiment on Septesiber 17. 

Therefore, prior to October 6, iihlch was the first test day of the Phase I 

experiment, only seven dsys of training vere available to the dogs and personnel 

associated vlth this program. 

The actual field experiment vaa conducted during a period of three days, 
from October 6 to October 8. The results of this Phase I experiment have been 
previously sunnarized and reported in Memorandum No. 9^5 from the Chief, MTU-V 
to the Director of Remote Area Conflict. During the initial lineup of 
unmarked peraonnel (Figure 3)1 each dog Incorrectly identified at least one 
person In the line. Then three of nine females and three of seven males vere 
marked vlth four drops of 98 percent eaulsifiable squalene diluted 1:1* vlth water. 
As already Indicated, one dog correctly identified one of the three marked femalea 
and Incorrectly identified two malea who vere unmarked. The other dog correctly 
Identified the same marked female and IdenUfled two of the three marked males. 




FIGURE 3. LUIEUP IDEMTIFICATION PROCEDURE USED IN DOG-SCENT 
PROGRAM, VC VILUGE TRAINING COMPOUND, 
IHANH TUY HA, VIETNAM 
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However, the same dog also incorrectJy identified one female and one unmarked male. 
When a number of marked and unmarked males were concealed in high grass at a 
distance of 8 to 10 feet from the dogs, the dogs were able to detect and alert to 
the presence of the marked personnel, but also incorrectly respor.ad to a variable 
number of unmarked personnel. SimilarXy, when persons were in the open and marked 
or unmarked, the dogs gave a variable response detecting from 0 to 6? percent 
of the marked individuals but also responded incorrectly to up to 6o percent of the 
unmarked personnel. Neither dcg was successful in following a trail in open grass 
which had been traversed . some 20 to 40 minutes previously by a Vietnamese soldier 
whose boots were marked with squalene. This indicated no tracking capability on 
the part of either dog. Also, the dogs gave no alerting response when various 
items of materiel were displayed in the open. A daily working logbook was kept 
of each day's activities* Appendix B is a copy of the log recording the events 
of this trial of the Phase Z experiment. 

In summary, the dogs responded with a highly variable and rather lew 
level of performance. This was altogether contradictory to the results reported 
In the Natick trials. Not only were the dog? failing to properly identify per- 
sonnel who had been marked with squalene, but equally important, they had 
responded with similar frequency to Vietnamese personnel who had not been marked 
(false positive response). In evaluating the outcome of this experiment, a number 
of factors were considered as explanations for the sporadic behavior of the dogs 
as detectors. 

Since squalene is a naturally occurring constituent of human perspiration, 
one posslDle explanation for the large niunber of false positive identifications 
of Vietnamese personnel by the two dogs is that this ethnic group has a naturally 

occuarring squalene content in their perspiration which is at a level high enough 
to be detected by the dogs. Such an explanation would account for the large 
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nuiLber of alerts on personnel vho were not intentionally marked with squalene. 
The other major deficiency observed was the inability of the dogs to correctly 
detect all of the personnel who had been tagged with squalene under experimental 
coDditions* There were two plausible explanations for this unsatisfactory per- 
formance* First I it was noted that the dogs could not work for extended periods 
of time during the course of a day's training or testing sessions. Particularly 
when ambient temperatures reached a level greater than 100 T, the dogs wo\ild 
perform with reasonable enthusiasm for periods of 20 to k3 minutes and then would 
seem to lose interest in any further detection trials. This could be a result 
of the dogs failing to become acclimated to the Southeast Asian environment during 
the period from August 3 to October 6* Another explanation for the less- than* 
optimum performance was that the dogs had not had sufficient refresher training 
in the man-squalene combination to reach a satisfactory proficiency* As already 
noted I the dogs had actually experienced only seven days of training with squalene 
prior to the beginning of the Phase I experiments after no training for at least 
6o days. 

In order to determine **rhich of these factors were significant, it was 
decided to resume the training phase and repeat the Phase I experiments after a 
period of two to three weeks. During the 20 days between October 8 and October 27 > 
six days of training and six days of simulated test training were completed. Or 
Octolier 28 th Phase I experiment began its second trial* During the lineup 
identification trials (Figure k) in which no personnel were marked > the dogs 
correctly did not respond to any of the 18 Vietnamese male personnel in the test 
group* Six of the l8 men were then marked with squalene and the identification 
trials resumed. The first dog made a total of six passes down the lineup during 
a period of some 20 minutes and correctly Identified only one of the six marked 
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men but gave no false alerts to unmarked personnel* The second dog was unable to 
identify any of the marked persoanel during four passes. Because the wind vas 
relatively calm, the test personnel were instructed to sit on the ground in an 
effort to lover the scent cone. This time the first dog was able to correctly 
identify one of the six marked personnel and responded with no false alerts. 
Lineup identification trials were resumed in the afternoon* The second dog, Benjie, 
in this trial made a total of six passes and did not identify any of the marked 
or unmarked personnel. The other dog, Buddha, then attesxpted the identification 
procedure. Re also did not alert to either the marked or unmarked personnel. 
Three of the five marked test subjects were then inoculated with six more drops 
of the Ilk squalene suspension. One doig now correctly identified two of the 
marked personnel, while the second dog correctly identified all five of the marked 
persons . 

On the following day, October 29> 11 ARVN troops were all that could be 
made available as test subjects. Before any of the test subjects had been marked 
with! squalene, the dogs completed an identification run and gave a positive 
alei-ting response to two of the 11 troops. Questioning of the test subjects 
revealed that at least iour of the ntn had been exposed to squalene in prior 
training sessions and therefore would be totally unsuitable as test subjects. 
(As a side note, a great deal of difficulty was experienced in attempting to get 
proper translation of the desired experimental procedure to the Vietnamese 
soldiers . ) 

[ ' Even though the second trial of the Phase I experiment produced rather 

I disappointing results, the results could not be definitely attributed to the 

failure of the experimental concept. Therefore, in a final attempt to resolve 

4 

[ ; this issue, it was decided to repeat for a last time the Phase X experiments. 
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During the ten-day interval between October 29 and November 7, a total of only 
tvo training sessions could be conducted. Of the eight nonvorking days, two > 
vere SundaySi two were Vietnamese holidays during which Vietnamese military per- 
sonnel do not work, and four days were lost for training due to the lack of 
availability of Vietnamese soldiers to serve as test subjects for training ! 
sessions. This was a typical sequence of activites. (See Table 1«) J 

Itae Phase Z experiments were repeated for a third time beginning on 
November 8. A total of 19 Vietnamese army troops were available as test and 
control subjects. During the first lineup identification trial, in which no 
troops were marked, neither d'^g gave a false positive response. Six of the 19 
test subjects were then marked as previously described (Figure 5)* The first 
dog made a total of six passes during the SS-minute period and properly identified 
four of the six marked personnel. There were no false positive identifications. 
The second dog properly identified all six of the marked personnel and did not 
make any false positive identifications. This dog made a total of four passes 
during an l8-minute interval. The Phase I experiments were continued the following 
day. A total of 20 Vietnamese troops reported for the experiments; however, one 
of the Vietnamese soldiers had been previously exposed to squalene and therefore 
was eliminated from further experimental trials* On this day, the 19 test subjects, 
all unmarked, were lined up in a single rank. On each of two trials, neither 
dog made a fslse positive identification. In an experimental attempt to confuse 
the dog handlers, a third trial run in which none of the test subjects were 
unmarked was performed. Both dogs incorrectly made false positive identifications 
or two of the 19 test subjects < Vlhcn informed that none of the test subjects 

vere marked both of the handlers admitted that they may have been forcing the dogs 

\ 

to make an identification since they were expecting marked personnel to be among 
the test subjects. 
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TABLE 1. DAxLY ACTIVITY LOG OF KTI FIELD EXPERIMEaW 
THAMH TUY HA, SOUTH VIETKAM 



Date 



2U 



16 



Activity 



Sept. 20, 1965 Training Dogs 

Training Do^s 

" Training Dogs 

Ko Work - No Troops 



No Work No Tjroops 



25 No Work - No Troops 

2b Uq y^j^jj . Sunday 

12 ITo Work - No Troops 
; f2 ^^^^ • Confucius Day 

I 29 Training Dogs 

<vt 30 Ko Work - Pay Day 

Oct. 1, 1965 Training Dogs 

2 jlo Work - In Saigon 

3 No Work - Sunday 
^ Training Dogs 

5 Training Dogs 

^ Test - Phase I 

7 Test • Phase I 

^ Test - Phase I 

9 No Work - In Saigon 

10 No Work - Sunday 

^ No Work - In Saigon 

1^ Training Dogs 

J-3 Training Dogs 

Training Dogs 
Training Dogs 



No Work • In Saigon 



No Work - Sunday 

I*' Training Dogs 

19 Training Dogs 

Training Dogs 

fl Training Dogs 

" Training Dogs 

23 No Work - Benjie has sore feet 

S'* No Work - Sunday 

|5 No Work - No Interpreter 

20 Training Dogs 
27 Training Dogs 

29 Test - Repeat Phase I 

29 No Work - No Troops 

30 Ho Work - In Saigon 

31 No Work • Sunday 
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TABLE 1. (Continued) 



Activity 

Nov. 1, 1965 No Work - ARVN Holiday 

« No Work • ARVN Holiday 

3 ^ No Work - No Troops 

* .' No Work - Pay Day 

I Training Dogs 

^ Training Dogs 

J No Work - Sunday 

° Test - Repeat Phase I 

^ . Test - Repeat Phase I 

Training Dogs 

^ No Work - Veterans Day 

^ Training Dogs 

J3 No Work - In Saigon 

No Work - Sunday 

^1 Test - Phase II 

^° Training Dogs 

^1 Training Dogs 
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Training Dogs 



^9 Training Dogs 

^ Training Dogs 

2^ No Work - Sunday 

22 Test - 2nd Attempt - Phase II 

23 Test - Phase II 
I** Test - Phase II 

25 No Work - No Troops 

20 Test - Phase II 

27 Test - Phase II 



No Work - Sunday 



29 Test - Phase II 

30 No Work - Pay Day 
Dee. 1, 1965 No Work - No Troops 

2 Test - Phase II 

3 Test - Phase II 



Test - Phase II 



I No Work - Sunday 



Test - Phase II 



7 Test • Phase II 

S Test - Phase II 

9 Test - Phase II 

^0 Test - Phase II 

^ Test - Phase II 

^ No Work - Sunday 

13 Test - Phase II 

Vi Test - Phase II 



Test - Phase II 
MTI Experiment Tezninated 
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FIGURE 5. LIHEUP lEEMTIFICATIOS FORMATION AT VC 
VILLAGE TRAINIMG CCMFOUIfD 
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When the experiments were resumed in rhe afternoon of November 9, c 
16 of the 19 Vietnamese troops were available. Si.; of the 16 personnel were 
narked by placing four drops of a 1:4 squalene suspension on a gauze patch 
fastened to the right pant cuff of the test subject. One dog made four passes 
In 8 minutes and gave no response, either true or false positive Identifications. 
The second dog made five passes In 10 minutes and correctly identified five of 
the six narked personnel with no false responses. The unsatisfactory perfomance 
of the first dog during the afternoon sessions was recognised by the handler, who 
renarked that the dog apparently had no Interest in that afternoon's activities. 

In spite of the infrequent training sessions that occurred between the 
first, second, and third repetitions of the Phase Z field experiments, there was 
a narked Improvement in the response of the dogs in the last trials of this Phase 
I experiment (see Appendix C). For the first time, the dogs and handlers appeared 
to have a feeling of confidence in what they were doing, and the dogs paid atten> 
tion to their assigned tasks. Since the results of these l<ast trials were narked- 
ly improved over earlier attempts to assess the dogs' capabilities, it was decided 
to proceed with persistence studies as described in the Phase II experimental 
plan. 

PHASE II. EXPERIMENTS IN PERSISTENCE 

The Phase II experimental plan was designed to assess the persistence 
of both the squalene on local vegetation under the environmental conditions in 
SwMith Central Vietnam as well as to assess the persistence of squalene on marked 
personnel over a period of time. The experiment protocol is in Appendix A. 
After an Interval of five days, during which two training sessions were completed, 




L 

the Phase II experiments began on November 15- A test plot (Test Plot l) measuring 
some 20 x 30 meters and covered with a short grass vegetation was sprayed with 
800 cc of 98 percent emulsifiable squalene mixed with 8 liters of water. This 
resulted in a rate of application of about 1 pounds of squalene per acre. In an 
effort to maintain careful control and identity of the test subjects, every 
Vietnamese soldier employed during the Phase XI experiments was carefully screened 
at the beginning of the day for his name and serial number in order to assure 
positive identification. 

I Sixteen Vietnamese soldiers were available for this day's experiments. 
It WM discovered that five of the l6 men had been previously marked with squalene 
and had to be eliminated from further experimental procedures. Five substitute 
Vietnamese were made available from the MiUtary Dog Training Center. Initially, 
the il6 unmarked test subjects standing in a single rank were checked by each of 

the two dogs in a standard lineup identification procedure. Neither dog made a 

I 

false positive alert identification. The nine test subjects designated as men 
to be marked by traversing the course were then marched some 200 meters from the 
identification area to Test Plot 1 and walked along the long axis (30 meters) 
one time (Figure 6). Because of the short grass which covered this terrain, most 
of the squalene which was picked up by the personnel would have been confined to 
the| area of their field boots, with very little coming in contact with even the 
bottom of their trousers. 

I Three of the marked men returned to the lineup area and were placed in 

random order with seven control subjects for lineup identification. In the 
subsequent lineup identification, the two dogs correctly identified the marked 
men on five out of six possible chances, with no false positive alerts registered 
by: either dog. 
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FIGURE 6. TEST PLOT 1 



Grass and shrub 6 
to 12 inches high. 




' The second group of three marked men, mixed with seven unmarked controls, 

%rere test subjects to meet the protocol objective C,Z*&, a test of the persistence 

of squalene on personnel over a period of time vhcn they did not launder their 

I 

clothes. By this time it vas II30 hours and the ambient tesqperature in the sun 
was 11? 7. As the first dog began to work by traversing the lineup identifi cation j 
it becaae obvious that he vas overheating and not paying attention to his assigned 
task* It vas therefore necessary to suspend operations for a tine* 

Testing resumed at 1^ hours* It had now been some 5 hours since the 
marked men had traversed the test plot area* Neither dog gave a true positive 
alert after having completed foiir passes of the lineup of three marked and 
seven unmarked personnel* The last three marked men from the nine vho had been 
marked in the Doming vere lined up vith seven unmarked controls and again the 
dogs attempted to complete an identification* Buddha made four passes in 5 minutes 

and gave no alerts, either true or false. Benjie vas able to correctly identify 

I 

two of the three marked personnel but alao falsely identified one unmarked person. 
The second day^ November, 16, was a cloudy hot day — at 0930 hours it 

1 

was 98 F under an overcast sky. It should be noted from reviewing the exper- 
imental protocol for the Phase II experiments that many studies included iji the 
experiment required the periodic return of certain marked personnel in order to 
determine persistence on individuals over a time spaa. Having requested the return 
of the nine marked men on Hdvember 16, we were infonaed that all nine of the men 
had been transferred to a new battalion at another location. Therefore, no measure 
of persistence on individuals could be gained and the experiment had to be started 

again. By this time, it was also. becoming apparent that increased Viet Cong activi- 

i 

ties in the Innediate neighboxhood of die Military Dog Training Center would impose 
a serious problem in availability of Vietnamese troops for test subjects. 
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Fifteen new, unmarked Vietnaoese troops were procured to begin a^aln 
tbe Phase II persistence studies. Three of the men were walked throu^ the test 
plot which had been sprayed 2k hours previously* They were then placed In random 
order in a line with 12 unioarked personnel. Each of the dogs was able to Identify 
only one of the three marK^d personnel (the ssae marked man by both dogs). The 
test subjects were reshuffled In a new randon order and the dogs again attempted 
Identification* Neither dog was able to correctly identify any of the three 
marked personnel from among 12 control personnel* A repeated trial Ud hours 
after squalene had been oipplled to Teut Plot 1 indicated only partial ability 
by the dogs to correctly identify marked personnel* Test Plot 1 persistence data 
are susnarized In Table 2. Since only one of the two dogs was now working satis* 
factorlly, the results were equivocal* However^ It was an indication that the 
aqualene persisted for as long as U8 hours on this type of terrain at 7 pounds 
per acre* 

During the afternoon of November 17 > a second test plot measuring about 
20 X 30 meters was sprayed with sqiualene at a rate equivalent to lU pounds per 
acre* This plot also differed from the first test plot in that it contained 
grass* shrubs* and bushes varying from 2 to 5 feet in height. Therefore* there 
was double the concentration of squalene applied to the test plot as well as a 
higher and denaer vegetation (Figure 7)* The following morning, November l8, 
13 freah troops from a different military district were made available as test 
subjects. 

Three men traversed thxi 30-meter length of Test Plot 2, which had been 
sprayed some l8 hours previously^ and lined up with ten unmarked controls* One 
dog made no alerts during six passesi while the second dog correctly picked out 
all three of the marked men in four passeSj with no false alerts. The first dog 



TABLE 2. PSRSISTENCE OF SQUALENE OH VEGETATION -> TEST PLOT 1 

Squalene applied by hand sprayer on Novanber 13 t ^9^3* 
at a rate of 7 pounds per acre. 



Date 



Days 
After 
Application 



No. of Marked 
Test Subjects 



No. of 
Controls 



True Alert s 
Buddha Benjie 



False Alerts 
Buddha Benjie 



11/15/65 
11/16/65 
11/17/65 



0-1 hr 
1 
2 



21 
12 
9 



2/9(a) 5/9 

1/3 1/3 
0/3 2/3 



None 

None 1/12 
None 1/9 



(a) Indicates 2 of the 9 marked test subjects were correctly identified. 

(b) Indicates 1 of 21 unmarked controls was incorrectly identified. 
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FIC5URE 7. TEST PLOT 2 



Grass, shrub and bushes, 
2 to 5 feet high. 



L 



1 

• 
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vas then returned for lineup identification and proceeded to correctly Identify 
the three marked men In three rapid passes, with no false alerts. The three 
marked men were then reshuffled In random order with the ten unmarked controls 
and the dogs again attempted to identify the marked personnel. One dog correctly 
Identified the three marked men In four passes with no false alerts. Hofwever, 
the second dog only correctly Identified two of the marked men in two passes; 
the handler remarked the dn^ was losing Interest because of the heat. Though It 
was only 1030 hours, the ambient temperature in the sun was now in excess of 120 F. 
The trial was repeated one more time that morning with the narked personnel In 
a new random order among the ten unmarked control troops. Each dog was able to 
correctly Identify all three of the marked personnel. Because of the heat, further 
testing was suspended for the day. 

The following day, 14 test subjects were available; only one of them had 
walked through Test Plot 2 the previous day. One of the remaining men also had 
traversed Test Plot I four days previously. One dog attempted four passes for 
Identification but simply was not In a working mood. The second dog correctly Iden- 
tified the man traversing Test Plot 2 the previous day but did not identify the 
man traversing Test Plot 1 four days previously. This was a subtle Indication that 
persistence on the Individual under conditions of Test Plot 1 may be expected for 
two, days but may not be present as long as four days. Three of the 12 unmarked 
groups were then marched through Test Plot 2. All three of the marked men were cor- 
rectly identified by each of the dogs when standing In random order among the remain- 
Ing nine unmarked controls. Biese results indicated there Is a good two-day persis- 
tence under conditions of terrain and application described for Test Plot 2. Even 
though the ambient temperature was In excess of 120 F, men marked two and four days 
previously were repeated In lineup Identification with unmarked controls. Again, 
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the dogs was able to identify the men vho had been marked two days previously but 
vas ULable to identify the man who had been marked four days previously by trav- 
ersing Test Plot 1. The following day, two of the men narked on the previous day 
from Test Plot 2 returned for Identification. However the day's work was very 
seriously handicapped because only one of the dogs was available for identification 
purposes, and he vas working with less than total efficiency. The single dog was 
able to correctly identify Individuals \iho had been exposed to Test Plot 2 two 
days previously, as well as to eorrectay identify two men who had Just walked 
through lest Plot 2 three days after its application. Since these troops were 
from a different military district, they now had to return to their original site 
of assignment, and once again the persistence trials were abruptly terminated 
before satisfying even a small portion of the total proposed experimental plan. 
A third test plot (Figure 8), alaost identical vith Test Plot 2 was sprayed on 
Hovember, 22. All persistence data are sunmariied In Tables 3 through 6. 

Beginning on November 22, conditions steadily deteriorated until finally 
the field experiment was terminated on December 13 » During much of this time, 
only one dog was available for the experiments because of injury to the handler 
of the second dog* FlnaUy, in an attempt to use both dogs a new handler, 
Sgt. Bobert Bennett, was assigned to the second dog* Also, there was no consist- 
ency to the availability or returning requirement for Vietnamese troops. Increased 
military operations and alerts in the vicinity of the Military Dog Training Center 
due to rising Viet Cong activity precluded Vietnamese troops being available 
as test subjects during the normal working day* It soon became necessary to go 
out to surrounding bunker positions and actually round up troops on personal 





FIGURE 8. THREE VIETMAHESE SOLDIERS WALKING THROUGH TEST 
PLOT 3, VC '»ILLAGE TRAIMING COMPOUND 




TABIE 3* PERSISIENCE OF SQJAIENE ON VEGETATION —TEST-PLOT 2 ~ - 

Squalene applied by hand sprayer on November 17 » 19^5 t 
at a rate of l^f pounds per acre* 



Days 



Date 


After 
Application 


No. of Marked 
Test Subjects 


No. of 
Controls 


True Alerts 
Buddha Benjie 


False ; 
Buddha 


Alerts 
Benjie 




0 


3 


0 


3/3(a) 


3/3 


1 /q(b) 


1 /Q 


U/20/65 


3 


2 - ... 


6 


2/2 


.-(c) 


1/6 




n/23/65 


6 


3 


6 


2/3 


-.(c) 


1/6 


-(c) 


11/27/65 


10 


2 


3 


2/2 


2/2 


None 


None 


11/29/65 


12 


2 


3 


2/2 


2/2 


None 


None 


12/2/65 


15 


2 


U 


2/2 


2/2 


None 


None 


12/V65 


17 


2 


Nonet*) 


2/2 


2/2 






12/8/65 


21 


2 


2 


1/2 


2/2 


None 


None 


12/9/65 


22 


2 


None^**) 


2/2 


2/2 






12/10/65 


23 


2 


None^^) 


2/2 


2/2 






12/11/65 


2l| 


2 


Nonet*> 




2/2 






12/1U/65 


27 


3 


3 


2/3 


3/3 


2/3 


None 


12/15/65 


28 


1 


None^^) 


1/1 


1/1 







(a) 3/3 indicates all three of the three marked test subjects were correctly Identified. 

(b) 1/9 indicates one of nine control subjects was incorrectly Identified. 

(c) Dog not working on day shown. 

(d) When controls were unavailable^ additional test subjects (those who had vaJLked 
through test plots on previous dates) were used in the lineup. 



TABLE ^. PERSISTENCE OF SCALENE ON MARKED INDIVIDUAIiS - TEST PLOT 2 



Test Plot 
Age (Days) 
at Exposure 



No. of Test 
Subjects 
Exposed 



No* of Test Subjects Returning 
Indicated No* of Days 
After Exposure 



Dyri 



No. of Subjects 



No. of Test Subjects 
Correctly Identified 
Buddha Benjie 



6 
10 



12 



1 
6 

9 
12 

13 
lU 
16 

17 
18 
20 
2k 
26 
2 

9 
1 
U 

5 
6 
8 

9 
ID 
12 
6 
7 
9 
10 
11 

13 
ll> 



2/2 
0/1 

0/1 
0/1 

0/2 
0/1 

0/1 
0/1 

1/1 

0/1 

0/1 
0/1 
0/1 

0/1 
0/1 



-(a) 
„{a) 

0/1 
0/1 

0/1 

0/1 
0/1 
0/1 

0/1 
0/1 

OA 

^'?- 

0/1 
0/1 
0/1 
0/1 
0/1 

OA 

0/1 



1!ABI£ U. PERSISTENCE OP S9IAI£ME ON VEdETATIOIf - TEST P|4>t 3 

Squalene applied by hand sprayer on November 22, lS6^t 
at a rate of Xk pounds per acre* 



t 



Date 


Days 
After 
Application 


No. of Marked 
Test Subjects 


No. of 
Controls 


True 
Buddha 


Alerts 
Benjie 


False Alerts 
Buddha Benjle 


11/22/65 


0-1 hr 


9 


lU 


6/9M 


-(b) 


None — 


11/23/65 


11 


3 


9 


3/3 


-(») 


None 


11/2U/65 


2 


2 


2 


2/2 




None 


11/26/65 




2 


u 


2/2 


-(b) 


None 


12/6/65 


Ik 


2 


1 


2/2 


1/2 


l/l(«) 1/1 


12/7/65 


15 


2 




2/2 


2/2 


None None 


12/13/65 


21 


1 


llone^*) 


1/1 


1/1 





(a) 6/9 indicates 6 of the 9 marked test subjects were correctly identified. 

(b) Dog not norking on day shown. 

(c) 1/1 Indicates that the one unmarked control present - in the lineup vas incorrectly 
identified. 

(d) When controls were unavailable^ additional test subjects (those who had walked 
through test plots on previous dates) were used in the lineup. 



TABI£ (Continued) 
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Test Plot 
Age (Days) 
at Exposure 

12 
17 



No* of Test 
Subjects 
Exposed 



21 



22 

2k 
21 



2 
2 



2 / 

/ 
/ 



No* of Test Subjects Returning 
Indicated No. of Days 
After Exposure ^ 



Days 



15 
1 
2 

3 
l» 
6 
8 
10 
1 
i» 

5 
6 
1 

5 
2 
1 



No. of Subjects 



2 
1 
2 
1 
2 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 



Ho* of Test Subjects 
Correctly Identified 
Buddha Benjie 



0/2 
0/1 
0/2 
0/1 
0/2 
0/1 

0/1 
0/2 
0/1 
0/1 
0/1 

Oil 
0/1 

1/1 



0/2 
0/1 
0/2 
0/1 
0/2 

0/1 
0/1 
0/1 

1/2 
0/1 

0/1 
0/1 
0/1 
0/1 
0/1 

1/1 



(a) Dog not working cm day ahown. 



6. PBRSISmCE OF SqUALENB ON MARKED INDIVIDUALS 



Teat Plot 
Age (Daya) 
at Expoaure 



No. of Teat 

Subjecta 
>8ed 



0-1 hr 



No. of Teat Subjects Returning 
Indicated No. of Days 

After Exposure 

^■ys No. of Subjects 



1 

2 

3 
k 

6 

9 
10 

11 

13 
Ih 

15 
16 

17 
21 

1 

2 

5 
10 

II 

15 
19 
21 

2 

k 

6 

9 
11 
12 



3 
1 
1 
2 
2 
1 
2 
2 
1 

3 

2 

1 

1 

1 

1 

2 

2 

1 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 



No. of Test Subjects 
Correctly Identified 
Buddha Benjle 



0/1 

0/2 
1/2 
0/1 
1/2 
0/2 

2/3 
1/2 

OA 

^-{^ 

^'^^ 

1/2 
0/2 
0/1 

0/1 
0/1 

0/2 
0/1 

OA 

0/1 
0/1 

1/1 



-{«) 

0/2 
0/2 

0/1 
1/2 

1/2 

1/1 
1/3 
1/2 
0/1 
0/1 



~(.) 

0/2 
0/1 
0/1 
0/1 

1/1 

1/2 
0/1 
0/1 
0/1 
0/1 
0/1 



1, 

■A 



t 



Teat Plot Ho. of Test 

Age (D«ya) Subjects 
at Exposure Exposed 



k 2 

Xk 2 
15 2 



(it) Dog not norkliig on day ahoim. 



tABLB 6* (Contliiued) 



No. of Test Subjects Returning 
Indicated Ho. of 0ays 
After Exposure 



Days 



13 
18 
20 

5 
6 

9 
1 

3 
1 

3 
5 
7 



Wo. of Subjects 



No. of Test Subjects 
Correctly Identified 
Buddha Benjie 



0/1 
0/1 

0/1 

0/1 
0/1 

0/1 

OA 

0/1 



0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 

0/1 
0/1 
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InltUtive. Therefore, aeny of the data on pereletenee were procured on a hit- 
and-mise basis, and are subject to guarded Interpretation. On some days, there 
vere so' few troops available that no men could be assigned as controls; all 
available men were marked as test subjects. 



I DISCUSSIOH 

I 



I Significant effort was devoted at the outset of this field experiment 
to the I design of a sound research plan which wuld give objective data to properly 
answer' the questions posed as the objectives of the Vietnem field experiment. 
Hbwevek it became apparent very early in the experimental phase of this research 
prograL that close adherence to the research protocols for the field experiments 
vould not be possibles it was necessary to make do with what was available. Every 
effort was made, however, to secure enough objective information to make possible 
a valid Judgment of the feasibility of the concept. 

It should be mentioned here that Sgt. Robert Bennett, one of the original 
dog trainers at the inception of the Natick experiawJtal program was present during 
all o^ the Vietnam field trials to render knowledgeable, experienced observations. 
Sgt. Bennett returned to the U- S- and spent f*« Jsnuary 19 through 21, 1966, 
at Je Columbus Uboratories of Baitelle in extensive debriefing sessions.. Much 

credit is due Sgt. Bennett for his contribution to this research progrem and 

I 

1 

report. 

' The first action of the Vietnam experiment was to identify the capablli- 
ties {of the two dogs to be used as the detection device for this marking concept. 
The initial trials of the dogs in the Phase I experiment clearly demonstrated that 
they! had not been trained for a«i did not possess a capability for either locating 
and Identifying marked materiel or for following a trail or track produced by a 
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marked person. Furthermore, their capability in identification of marked personnel 
was at a very low state of efficiency. Prior to this Initial experiment, it was 
conjectured by some that the dogs were capable of locating and seeking out anything 
and everything which had been marked with even the slightest trace of squalene. 
This misconception probably resulted from the misinterpretation of a possibly ambig- 
uous statement in the Hatick report. This statement seemed to Indicate that the 
dogs were capable of tracking any person who had been marked with squalene. 
DetaUed review of the report disclosed, however, that the dogs were In fact 
trained only for one type of identification mission: the identification of men 
wearing military uniforms which had been marked with trace amounts of squalene. 

While the Phase II plan was adequate to demonstrate the objective sought 
for in that experiment, it proved to be too eooplex to be satisfactorily conducted 
under collaborative conditions at a remote site In a foreign nation. The Vletnsrsse 
adlitaxy unit supporting the experiments by furnishing troops as test subjects 
was also engaged In actual military activities against enemy forces. This was a 
major obstacle to the total effort. A lesson to be learned from this program is 
ttBt it is Impossible to conduct an experiment unless the experimental subjects are 
under the direct control of the group conducting the experiment. 

Undoubtedly, the most important single factor responsible for the subopti- 
mias results obtained in the experimental program was the very low level of training 
of the two dogs. Only one handler who had had Iflnsedlate previous experience working 
vltfa the dogs was available at the outset of the program. A second handler was 
assigned and given only a few weeks to retrain his dog for optimum performance. The 
dogs had been subject to only very limited squalene training prior to their arrival 
In Vietnam, and it had been 20 months or more since the dogs had participated in ex-- 
perimental sessions. Moreover, they had to remain in kennels without training for six 
weeks after their arrival 1 j^j^^yip bjwauy • ^e .sq«aieme was not available. During 



the 67 days that the field experiaentd vere under vayf only 27 days of training 
and 29 days of sljnulated tests or test conditions occurred. This means that of 
the 87 days available for the experlioent; no vork at all vas acconipliahed on 
33 daysy or ko percent of the tine* Contrast this with the intensive training given 

the dogs prior to the Natlek experiments in vhieh 100 percent efficiency vas 

I 

obtained. The dogs participating in the Ratiek program were subjected to three 
veeks of intensive daily training in identification procedures (sessions which 
lasted all day long every day). The initial three veeks of intensive training 
vert followed by another I8 to 20 weeks of dally intensive training in identi* 
fieation and scout-type problems using carefully controlled test subjects and 
situations (see Appendix D). 

Another factor which influenced the test results was the use of female 
test subjects. During the first Phase I experiments^ groups of female soldiers 
fjron the Ainy of the Republic of Vietnam vere used on several occasions as test 
subjects. The dogs vere unable to identify most of these subjects vho had been 
marked with squalene. This is not surprising^ since this vas the first time the 
dugs had been es^osed to female teat subjects as part of their vorking schedule. 

It is quite likely that there is a different odor relationship between men and 

I 

squalene and woooaen and 8qualene« regardless of the ethnic origin of the population 
considered* This does not necessarily mean that the dogs cannot distinguish 

females marked vith squalene* Rather; it indicates that since they had not been 

I 

trained for such detection! they did not respond automatically to females marked 
vith squalene. 

It vas initially planned that the persistence trials would be conducted 
during the latter portion of the rainy season and repeated during the early 
portion of the dry season in an effort to determine the influence of rainfall on 




the persistence of squalene on vegetation* Because of the delays experienced 
during the Phase I experiments » the Phase II persistence studies could not be 
iztitiated until mld-Kovember; supposedly the end of the rainy season. However # 
a rerlev of the meteorological data presented in Appendix E shovs that irtille 
Hovenber vas characteristically a drier nonth than the previous aionth of Oetoberi 
rainfall spproaehing the levels of October %ras experienced in December* Also» a 
review of dally teiiq>erature recordings indicates that there was seme elevation of 
tenperature toward the end of the experimental period « but the increase does not 
appear to be significant. 

Another llaltation to the experimental program as i'j evolved was the 
restriction of test sites to areas that could be considered secure from Viet Cong 
mllitaxy activity* This meant that only one type of terrain could be assessed 
for persistence* The major porticn of South Vietnam lying to the south of the 
ci^tal city of Saigon is riee^paddy terrain, and no persistence studies were 
attea^ted in rlce*paddy areas* 

In all cases, squalene was applied to test-plot sites with a hand sprayer 
rather than by such means as airplane or helicopter* This was another limiting 
factor* 

While all of these factors detracted trm the ability to conduct a 
eoeiplete and detailed field experiment which was designed to generate quantitative 
objective data, the persistent efforts of the personnel assigned to conducting 
the experiments did allow the gathering of enou«^ infoznation to render scoe valid 
jud^ents on the feasibility of the concept of marking and identification of 
human personnel with squalene* 
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CQHCmSIONS 

This field experiment was conceived and pli^ed to demonstrate conclu- 
sively the feasibility of using the squalene marking system in tactical counter- 
insurgency pperations under conditions sucb as exist in Victnaa* Experiment 
I protocols (Appendix A) vere written to produce data in suTfident quantity as to 
be aaenable to statistical analysis if desired. However^ an examination of the 
tables of results of persistence studies> for ex8fflple> quickly reveals that only a 
small portion of the planned program was, in fact, completed. For reasons previous- 

I 

ly noted, it was a question of doing each day vhat could be done with the resources 
available. In spite of the obstacles, it is believed that the following conclusions 
can be inferred from the data available and are^ within limits, valid. 

j , (l) Suitably trained dogs can detect the man«squalene scent in the 

environment of Southeast Asia exemplified by the Republic of 

' Vietnaa* 

I (2) These particular dogs were virtually unresponsive to either 

materiel marked with squalene or to trailing personnel leaving 
a sqiualene track* However, there were indications that it 
would be reasonably easy to train dogs specifically for such 
missions. 

(3) Under the environmental conditions recorded elsewhere in this 

I 

report, squalene is sufficiently stable to pwrsist on vegetation 
in quantities sufficient for narking purposes for periods of up to 



three to four weeks* Experiments could not be cos^leted to 
determine if this time interval could be reduced or increased 
by varying the rate of application to the ground cover. 
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(k) There la an indication that personnel rcarked in the described 
fashion will continue to carry detectable levels of squalene 
for period! of «t least two weeks* This cooelusloa is very 
guarded because of the very neager supporting datft* 

(?J I)ogB used in such a detection concept must be maintaine d in 
a constant state of readiness through continuous and vigorous 
training if they are to be reliable; the two dogs in this study 
were fl»re effective in the last stages of the project^ when 
they worked on alaost a dally basis. Furthemore, the dogs 
must be well conditioned to withstand the rigors of working in 
a tropical environ&ent* 

(6) Each dog handler must work constantly with his individual dog 
for a nuBber of weeks before he ccn properly interpret the 
resprmse of his dog to the man- squalene scent. The performance 
of the dogs used in this program was markedly decreased after 
several days of inactivity^ and when dog handlers were changed 
daring Phase II of the experiments. 

(7) Vhen using indigenous personnel as test subjects in field 
experiments in a foreign nationj it is essential that such 
personnel be under the direct control of the group conducting 
the study and that a proficient interpreter be made available 
full time to the group* In spite of prior coordination through 
eoBBsnd channels, detailed written and verbal instructions, snd 
close coc^ration with local unit coonandersy it was impossible 

to conduct the preplanned field experiments because of insufficient 
numbers of test and control personnel made available* The 
requirement for a proficient interpreter cannot be overemphasized. 
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I KECOMMEHDATIOHg 

, Despite the socffi^t dlsagppolntixig reaults obtcdned in the recently 

eonpleted Vietnam field experiaent, the concept of using squalene as a marking 
agent for personnel, with subsequent detection and identification by trained dogs, 
would still appear to be a valid and useful concept. Therefore, it is reeoBmended 
that the concept development should continue. Hopefully, future development 
coup.d profit by eliminating or minim* zing the pitfalls experienced in this study, 
Innediately, the next steps to be taken in- concept development should include: 
(l)' the training of a new group of dogs in sufficient number to provide meaningful 
coo^arative results, and (2) the conduct of tactical problems eniploylng the tactical 
concept* 

The recent field experiments were greatly restricted by having available 
only two dogs and one assigned dog handler to generate all of the expected results. 
On occasion, only one of the two dogs would be available for duty, so that it was 
impossible to gather any. corroborating data. It is recoBomended that a sizable 
number of dogs (at least 12) be trained and available for futiare studies. The 
i^ortaace of the training aspects of the program cannot be too heavily stressed. 
Sgi. Bennett has described in some detail a reccomended training program which is 
reproduced in Appendix F of this report. The Battelle personnel heartily concur 
with tills program* Certain points in training should be emphasized. During 
training, dogs should be exposed to both male and female personnel as test subjects* 
There appears to be a scent difference, and the dogs should be able to detect 
marked personnel of either sex in some tactical situations. The dogs should be 
conditioned to work in the presence of distracting Influences such as moving 
vehicles, noisy moving people, gunfire, other animals, etc. Areas free of distrac- 
tion are usually difficult to find in a hostile country. A strong dog«dog handler. 
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assoeiatloo is required if the handler is to correctly interpret the alerting 
response of his dog vith a high degree of accuracy. Dogs shoul*^ be trained to 
aeconplish a single task if the optiaum level of performance is desired* Squalene- 
detectipn dogs could be trained to identify marked personnel, or to track such 
narked persons, or even to seek out and locate squalene-marked materiel. However, 
as any one dog is trained for more than one of these tasks, it can be expected 
that his level of proficiency will be diminished in each additional task, finally, 
a constant (daily and day-long) program of identification training and physical 
conditioning must be maintained if the dogs are to retain a high level of profi- 
ciency. Dog perfoxnance decreases very rapidly after only a fev days of inactivity. 

A nu^er of realistic operational tactics can be rather easily developed 
to test the results of such a training program. A number of them could be eval- 
uated in locations other than active battle sites. This is mentioned because of 
the practical limitations that csn be placed on field exT«riments conducted in 
proximity to guerrilla activities, as was e^qperienced in this study. Climate 
ranging f*om tropical rain forests to arctic tundra can be found in the Americas. 
The Hawaiian Islands have some intriguing terrain types that bear consideration. 
The tactical situations can best be envisioned by military personnel »rtio are 
experiencing firsthand the problems of COD! pperations, with perhaps scoe advice 
from biologists as to what experimental conditions would best constitute a vaUd 
evaluation. Planners should be guided by remeniberlng that the concept is based 
on control of personnel movement. The need for such a tactical aid was readily 
demonstrated by the enthusiasm expressed by military personnel while the exper- 
iments were under way in Vietnam* 

Studies should be coaClmied to uncover additional narking agents. The 
vulnerability of being limited to a single substance which is so cheap and readily 
available requires no further amplification. 
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I ADVANCED RESEARCH PROJECTS AGENCY 

< RESBARCU AND DEVELOPMENT FIELD UNIT 

APO SAN FRANCISCO 96243 

1 

PLAN FOR SQUALENE 
! MTI FIELD EXPERIMENT 

(2J-404.0) 

Phase I - Dog Capabilities (U) 
A. (K) PURPOSE ; 

' 1. To Investigate the capabilities of dogs to respond to the squalene/ 

, naa sceat in the environraent of a south central portion of the Republic of 

Vietnam. 

2. To Investigate the capabilities of dogs to respond to materiel marked 
j with squalene In the environment described in A.l. abdve 

I B. (K) SCOPE ! 

1. Definitions. 

I a. Response * a pharact eristic reaction or behavior of the dog to 

^ the squalene/maa or squalene scent. 

I b* Mark - to intentionally contaminate a person or object with 

squalene. 

I 2. Phase I will be conducted in the vicinity of the HiliUry Dog 

* Training Center, Thanh Tuy Ra, Blen Hoa province, Republic of Vietnam. 

3. The Phase I experiments will be conducted during a period of about 
^ two days, and will begin in September 1965. 



j 4. Participating personnel: 

I a. Personnel conducting the Phase I experiments will Include: 

^ Dr. A. C. Peters, Battelle Memorial Inst, 

j Mr. W. .H. Allton, Battelle Memorial Inst. (Project Officer). 

Capt. James C. Rowe, ARPA, RDFU*V. 
Lt. Huyidi Thach Thuan, CDTC, ARVN. 
SFC R. D. Bennett, TDY to JRAIA. 
S/Sgt R. C. Schmidt, TDY to ARPA, RDFU-V. 
Sgt. C. M. Krotlne, TDY to ARPA, RDFU-V. 
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b. Test and control subject personnel will Include: 

10 male soldiers, 3rd Bn, 52nd Inf, lOth Inf Dlv, ARVN. 

10 fesiale from ARVN Women's Armed Forces Training Center, Saigon. 

c. Tvo trained German Shepherd dogs, TDY from Ft. Bennlng, Georgia. 



d. The personnel In B.4»b. above on the second day of experiments 
must be totally different individuals from those of the first day. 

C. ; (K> OBJECTIVES ! 

1. To determine If there Is a response to unmarked Vietnamese of both 
sexes, because of any characteristic or naturally occurring background body 
scent. 

i 2. To detenoine if there is a response to marked Vietnamese personnel 
scattered among unmarked personnel. 

I 

,3. To determine if there Is a response to marked Vietnamese concealed 
from view by natural terrain features when approached from a distance, and 
if the dog will seek out such marked personnel. 

.4. To determine if there is a response to Vietnamese, some of whom 
are marked, when in view but approached from a distance. 

5. To determine If the subject dogs will follow a fresh squalene/man 
trail or spoor. 

; 6. To detemlne If there is a response to unmarked materiel when 

ststtlcally dl8playe<>. 

I 7. To detemlns if there Is a response to statically displayed items 
of materiel, some of which are marked. 

I 8. To determine If there Is a response and or attempt to locate matf'rii 
concealed behind terrain features when some of the materiel is marked* 

I 

D, [ (K) EXPERIMENT DESIQi ! 

1 

I 1. Methodology 
I a. General 



(1) Dogs will work individually. 
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(2) Each dog will perform «ach experiment. 

(3) Whenever possible, dogs vlll work doviwlnd from the test 
parsoimel or objects. 

<4) Dog handlers will have no prior knowledge of the number 
or location of narked personnel or tnaterlel. 

(5) Certain environmental data will be recorded for each day 
of the experimental period (see Annex A). 

(6) All results vlll be recorded as In Annex A. 

(7) Whenever possible, experiments will be recorded by still 
and motion picture photography. 

(8) Random distributions will be determined from published 
tables of random numbers. 

(9) Personnel vlll be marked with a gun patch containing about 
10 mg. Squalene unless otherwise noted. 

b. Objective C.l. - 20 unmarked Vietnamese (10 Males and 10 females) 
will be formed into one rank, in random order, at intervals of about 3 meters. 
The entire rank vlll be checked by each dog and results recorded In Annex A. 
This test vlll be repeated twice in succession on the second day In* an attempt 
to confuse the handlers and dogs. 

c. Objective C.2. - The same personnel will be assembled in a 
similar formation but In a different random order. Six (6) of the 20 person- 
nel will be marked at random with about 10 mg squalene on a gun patch pinned 
to the shirt. Hie entire rank will be checked by each dog and the results 
recorded in Annex A. This test will be repeated on the second day using 
entirely different personnel. 

d. Objective C.3. - Three marked personnel will be concealed on the 
perimeter of a clearing at scattered intervals of at least 8 meters and 
behind natural terrain features. From a distance of at least 50 meters from 
the concealed personnel, each dog will be led into the area and advance slowly 
towards the hidden persons. Record results in Annex A. 

e. Objective C.4, - Six (6) unmarked personnel will be located in 
the open along the perimeter of a clearing at intervals of 5 to 8 meters. 
The dogs will be led into the area as In D.l.d. above. Results will be 
recorded In Annex A. After removing the dog from the area, randomly mark 
three (3) of the six (6) persons. Repeat the test and record reaults in 
Annex A. 



I 
I 

f. Objective C.S. 

I 

' On the second day, mark one Vietnaaese, boots with approximately 

30 mg of squalene. Have the man trcverse a trail approximately 1 km long. 
The I trail will include roadway, footpaths, grass and woods. The man will 
then hide. Twenty minutes after the man leaves the starting point Che dog 
will be taken to the starting point. Record results in Annex A. 

I 

i A different man and trail will be used for the second dog. 

I g. Objective C.6. 

! Ten weapons, ten boxes of amnmitlon, ten items of clothing and 

ten sacks of rice will be assembled in an unmaned static display. Have Che 

dogs check the material. 

h. Objective C.7. 

! Remove the dogs from the area and mark three of each category 

of material. Have the dogs check the material. Record results in Annex A. 

• 1. Objective C.S. 

Assemble six bundles of material consisting of four items; one 
item from each category listed under O.l.g. Each item in three of the bundles 
will be marked. Conceal all six bundles in natural terrain features at 
Intervals of at least eight meters. Bring the dog into the area from approx- 
imately 50 meters distance and advance slowly on the concealed material. 
Record results in Annex A. 

j 2. (K) Limitations and Variables 

a. Accidental contamination of personnel conducting the experiment 
is a limitation. Extensive caution will be exercised in the handling of the 
squalene. Personnel conducting the experiment should only supervise the 
handling of squalene. 

i b. Only certain test sites are reasonably secure from VC activities. 
However, sufficient secured areas are available for test sites and should 
preclude this from being a serious limitation. 

c. The physical condition of the dogs on test days la a variable 
lAlch cannot be predicted but will be recorded in Annex A. 

i d. Weather conditions are variable, cannot be predicted accurately, 

but will be recorded in Annex A. 

I 
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3. (K) Support Requlrenencs 

a. Personnel and dogs are listed In B.4.a. ai^ b. Personnel In 
B.A.a. are on Official Orders. Personnel in B*4,b« and d. will be obtained 
by coordination vith J6S, RVNAF. 

b. Non-expendable naterial. 

(1) Transportation is already available. 

(2) Material in D.l.g. above will be obtained from the 3rd Bn, 
52nd Ittf* 10th In£ Oiv through JGS, RVNAF. 

(3) Tfipe measure, wet and dry bulb thenaomster or sling psych- 
rooeter, rain gauge, graduate cylinder (1 pintor SOOcc), compass and 16aiii 
slide camera will be obtained through local supply channels. 

e. Expendefble material. 

(1) Gun patches, safety pins and medicine droppers will be 
procured tiirough local supply channels. 

(2) Seventy gallons of water-emulsif iable squalene have been 
received from CONUS and are on hand. An additional seventy gallons is in 
transit from CONUS. 



Mr. WAYNE H. ALLTON 

GS-13E, Battelle Memorial Inst. 

Project Officer 



Dr. ARTHUR C. PETERS 

GS-16E, Battelle Memorial Inst. 

Chief Scientist 
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ANNEX A 
DAIA SHEET AND OBSERVATIONS 

* Time and Date 



A. Weather Data: 

I 

I 

!• I Ttei^eratiire, 



2. I Wind: Direction, 

3. ' Himldity 



velocity. 



4. j Amount of rain In past 24 hours. 



5. 1 Ambient conditions during past 24 hours, 
6« '■ Ambient conditions during test pariod 



7. Location and description of test site 



B* Objective C.I. First Day. 
Dog A 

2. ' Random ORDER of 10 Female in Rank of 20. 
i 3, 4, 6, 7, 10, U, 13, 15, 18, 20 

3. 20 UNKARKEO Personnel 

, a. No. true neg. res p 

b* No. false positive respons e 
, e. Time e laosed m inutes . total passes^ 



4 J Dog B. 



S.; Same random order 



Dowmrind? 
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6« 20 unmarked personnel 

a* No* true negative reaponse g 

b. Mo, false positive respoase s 

c. Tine elapsed m inutes ■ total passe s d owwind? 

7. Narrative Remarks; 
C. Objective C2, First Day 

1. Dog A 

2* Random order of 10 female in Rank of 20 

3, 5, 6, 9, 10, 13, 15, 16, 17, 19 
3. Random order of 6 marked personnel 

3, A, 7, 14, 17, 18 (4 male; 2 female) 
Am 6 marked and 14 unmarked personnel 

a. No. true positive response s 

b. Location of positive response s 

c. No. false positive response s 
d« No. true negative responses 
e* No. false negative response s 

f . Time elapsed m inutes > total passes d ownwipd? 

g • Remarks 
5* Dog B 

6. Random order as in C2 above 

7* Random order of marked personnel as in C3 above 

8. a. No. true positive responses 

b« Location of all positive response s 
c* No* false positiv e 
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d« No. true negative. 



e. No. false negative, 
j f. Time elaosed 
' g. Remarka 



minutes, total passes. 



downwind ? 



i: 



i 



D. Objective C3 

1. i Sketch of location of concealed personnel: Note wind direction and 
estimated velocity, character of terrain, distances, locations of personnel, 
etc. j 



Dog A 



2. Distance from target at which dog first gave response (if any). 



3. Did dog seek out one or more targets?^ 

4. Narrative description: downwind 



; 1 



i I 
t ! 



Dog B 

5. Sams as D2_ 

6. Same as D3_ 
' 7* Same as D4 



I i 
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ANNEX A 



£• Objective CA 
!• Same as Dl 



Same as D 2 
Sane as D 3 

Narrative Description: Doirawliidt 



Dog B 

5. Same as D2 

6. Same as D3 
7* Same as D4 

8. Randon order of 3 narked peraoonel 
1-4-6 
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Dog A 
2. 
3. 
4. 
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Dog A. 



9. Same as D2^ 

10. Same as D3 



II. a. No. of true positive responses. 



b. Location of all positive response. 

c. No. of false positive ^ 

d. No. of true neg. 



e. No. of false neg., 

f. Time elapsed 
. g. Remarks 



dowBtflnd?, 



Dog B_ 
. 12. 
13. 
14. 



Same as D2 



Sane as D3 



a. No. true positive. 



b. Location of all positives 

c. No. false positiv e 

d. No. true neg. 



e. No. false neg.. 

f. Time elapsed 
g • Remark s 



.minutes, downrlod?. 



F. Objective C5 
Dog A 



1. Dogs reaction at starting point 
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2. Time elapsed to locate test subject 

3. Narrative remarks. Downwind ? 
Dog B 

4. Ssme as F l 
' 5« Saae as F 2 

6. Sam as P3 
G. Objective C6 

Dog A 

!• a. No* tru* neg. responses 



d . Remark s 
Dog B 

2. a. Same as Gl a 
3* b. Same as Gi b 

e. Same as Ql c 
d. Same as Si d 

H« Objective C7 

1* Random order of 3 narked items in each category: 1-4, 5, 10 



b. No* false positive responses, 



c« Time elapsed. 



,y total passes 



, dcwnwlod? 



2 - 7, 8, 10 

3 - 5, 6, 10 

4 - 2, 5, 9 



Dog A 



2m a« No. of true positive responses in category 1 



. 2 



• 3 



4 



b« Mo« of false positive responses in category 1 



. 2 



. 3 



4 
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I c. No. of true negative responses In category 1 2. 

j 3 , 4 

d* No of false negative responses in category 1 2, 
3 , 4 

3. Tine elapse d downwind ? 

4. Remarks 



Dog I B 

,5. a* Same as H2 a 

b. Same as H2 b 

c. Same as B2 c 

I d. Same as H2 d 

I 

I 6. Time e lapsed downwind ? 
7. Remarks 
Objective C8 

1. ^ Random order of 3 marked bundles (3 of 6) I» 4, 5 

2. j Sketch of location of concealed. Note wind direction and velocity, 

character of terrain, distances, location of eoneealad bundles and 
; phtos. (sic) 

Dog A 

3« Distance from target at which dog first gave reanona e 

4« Did dog seek out one or mott targets? 
I 5. Did dog appear confused? 
I 6« Narrative description: Dowmrlnd ? 

I 

I . .. 
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Dog B_ 



7* Sane m 13 



8. Sane aa 14. 

9. Sane as 15 



10. Sane aa 16 
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PLAN FOR SQUALENE MTI 

FIELD EXPERIMENy 
(2J-404.0) 

Phase IX - Perslsteoce (U) 



A. (K) Purpose ! 

I 

1. To Investigate by controlled field experiments the persistence of 
squalene when applied to selected terrain in the environment of South East 
Asia. I 

2. To investigate by controlled field experiments the persistence of 
squalene !on indigenous personnel In the environment of South East Asia, 

B. (K) Scope s 

I 

!• Definitions. 

1 

a. Response - a characteristic reaction or behavior of the trained 
dog to the squalene/man or squalene scent. 

b. Mark - to Intentionally contaminate a person or object with 
squalene* 

c. Day I - the day on which squalene Is applied to a test plot. 

2. Phase II will be conducted in the vicinity of the ARVN Military Dog 
Training .Center, Thanh Tuy Hr, Blen Hoa Province, Republic of Vietnam. 

3. Phase II experiments will initially be coalucted during the wet 
season, and then repeated during the dry season «ln order to exploit the 
seasonal iweather variations of Vietnam. 

a. The first series of Phase II experiments will comnence about 
II October 1965. 

1 

Ihey will continue for about six weeks, and will be adjusted In 
accordance with cumulative experimental results. 

b. The Phase II experiments will be repeated coomencing about 22 
November 1965, and will be similarly adjusted In accordance with experimental 
results. i 
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4. Participating persoanels i 

a. The preparation of the Phase II experimental program and draft* / 
ing of the final written report will be directed by Dr. A. C. Peters, I 
Battalia Menorlal Institute. i 



b. Personnel conducting the Phase II experiments will Include: 

(1) Mr. Wayne H. Allton, Jr., Battalia Memorial Institute 
(Project Officer) 

(2) Capt James C. Rowe, ARPA/RDFU-V 

(3) Lt Huynh Thach Thuan, COIC, ARVN 
(4> SFC R. D. Bennett, TDT to JRAU^ 

(5) S/Sgt R. C. Schmidt, TOY to ARPA/RDFU-V 

(6) Sgt G. M. Krotine, TDY to ARPA/RDFU-V, 

c. Test and control subjects will be personnel from the 3rd Bn, 
52nd Inf , 10th Inf Dlv, ARVN. It is anticipated that at least 50 troops 
will be needed for the Phase II experiments. Additional personnel may be 
needed for dog training. 

d. Two (2) trained German Shepherd dogs, IDY from the 26th Scout 
Dog Pit, Fort Benning, Georgia are also available. 

C. (K) Oblectlves ! 

1. To determine the length of time a designated area and type of 
foliage sprayed with a known amount of squalene will cr>ntinue to mark per- 
sonnel traversing the area. 

a. To study the persistence of squalene on vegetation under cot^i- 
tiona of the naturally occurring wet and dry seasons of South last Asia. 

b. To determine, if circumstances permit, the influence of the 
rate cf application of squalene on the persistence of squalene on vegeta- 
tion. 

2. To determine the length of time that personnel will remain marked 
with squalene acquired by walking through a delineated area of terrain to 
which a known amount of squalene has been applied. 
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I 

j a. To determine the persistency of marking of personnel over a ' ; . 

period of time when clothing and footwear remains unlaundered. | 

I b. To determine the persistency of marking of personnel when the 
test subjects wear the test clothing which is laundered at prescribed time 
intervals • 

,c. To determine the persistency of marking of perffonnel when the " 
test subjects change their clothing for unmarked clothing at prescribed 

intervals . * j 

D. (K) Methodology ! 

I • 

1. I General 

I a. Each dog will perform each task Individually. 

i b. Whenever possible, dogs will work downwind from experiment 
personnel. 

i 

; c. Identification will be conducted at a site away from the marking 
test plot. Marking will be determined by the registering of positive responses 
by the :tralned dogs. 

I U Dog handlers will have no prior knowledge of the number or loca* 
tlo' i 9 marked personnel. 

{ Certain environmental data will be recorded for each experiment 
! A. 

j All experimental results will be recorded on Data Sheets in 

j g. Experiments will be recorded by still and motion picture photo- 
graphy. 

h. Random distributions will be determined from publlrhed tables of 
random inumbers . 

I 

i. Test plots will measure about 20 meters wide and 30 meters long. 
All personnel traversing the test plot will parallel the long (30 meter) axis. 

j. Selected test plots will have delineated perimeters, and will 
be Inoculated with a measured amount of water-enulsif iable squalene by means 
of a hand sprayer. 
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k* All measures of persistency and marking will be assessed by re- 
cording the responses of the trained dogs to exposed test subject and un* 
ej^osed control personnel* 

2. Objective C.l.a. 

a. On Day 1, three test subjects will traverse tlte un-sprayed test 
plot and then Join seven control subjects for a line-up identification proce- 
dure as described in the Phase I protocol. Results will be recorded. The 
test plot will then be sprayed with the selected concentration of squalene 
(rate equivalent to seven pounds of squalene per acre). Fifteen or more 
minutes later, the same three (3) test subjects will again traverse the test 
plot, and then will be randomly distributed among seven (7) control person- 
nel for a line-up Identification procedure. Results will be recorded. 

b. On Day 2, three new test subjects, previously determined to pro- 
duce no response, will walk through the test plot, and will then be taken 
with seven controls to a site for line-up Identification. "ord results. 

e. The above procedure will be continued at periodic intervals of 
about three days, using new people each day for test subjects, until such 
time as the dogs can no longer make positive identifications. Control sub- 
ject personnel should be rotated daily in order to preclude the possibility 
of indivldu..l identification by the dogs or handlers. The dogs should 
follow a daily training program in order to minimize bias through prior know- 
ledge of known test days. Whenevf.r possible, dogs and handlers will not know 
if a particular identification trial is for training or test purposes. 

3* Objective C.l.b. Providing there is sufficient time, and that suf- 
ficient numbers of ARVN test and control subjects can be made available, the 
experiment detailed in D.2. above will be repeated, simultaneously employing 
three separate but similar test plots. Each plot will be sprayed on Day 1 
with a different amount of squalene, equivalent to rates of 1-2 » 6-7, and 
20-22 lbs. of squalene per acre. Daily identification results will be re- 
corded in Annex A. 

4. Objective C.2.a. 

a. On Day 1 of paragraph D.2* above, three separate test subjects 
will walk tlirough the sprayed test plot and then proceed for identification 
with seven controls. They will then be carefully instructed to return for 
identification on designated days; that they are to wear this same clothing 
to each identification session; ant* that they are nrt to launder ^hl8 
particular uniform until specifically directed to do so (at the end of 
this experiment). The same instructicos vill apply to their footwear* No 
instructions will be given for personal body hygiene procedures, or res- 
tricting tlieir wearing of this uniform on days other than those of identifica- 
tion sessions; because it is unlikely that a truly represe. .tative "average" 
situation could be postulated. 
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I b. On Days 5 and 10 of D.2. above, three additional men will traverse 
the test plot for narking exposure. Following the identification procedure 
they will be given the same set of Instructions outlined In the preceding 
paragraph, ihese latter test subjects will be tested for persistency of nark- 
ing at Intervals of 2-3 days. Results will be recorded. 7 oi 

o 1 O^J«cjive C.2.b, The same test personnel used for D.2. (Objective 
C.l.A} will also be used for this objective. Following the first day of test 
plot exposure for narking, the test subjects will be Instructed to return on 
specified days at intervals of 2-3 days. They arc to always wear the clothing 
and .footwear worn during the first marking exposure. Further, they will only 
launder this particular clothing when specified (once between the fifth and 
seventh days after marking, and once again between the 11th and 13th days 
after marking). Dog Identification responses will be recorded, 
i 

6. Objective C.2.c. On the first day of narking trials (Day 1) three 
separate test personnel will walk through the treated test plot and proceed 
to the check point for identification. They will then be instructed to re- 
turn each day for the next five days for identification purposes. On each 
day, these three test subjects shall wear fresh unmarked clothing and f^- 
wear which has not been worn previously during that week (there must be six 
uniforms available to each of these men at the beginning of this experiment). 
On Day 8, three new test subjects will walk through the test plot and proceed 
for Identification. They will follow exactly the same procedure just des- 
cribed, returning each day in fresh clothing and footwear for Identification, 
for five or six days. Results will be recorded. 

B. j(K) Limitations &ni Variahlg« « 

,1. Accidental contamination of personnel and terrain Is a probable 
limitation. Preliminary dog training sessions at the ARVN Military Dog 
Training Center have already demonstrated that incidental body contact is 
sufficient to transfer detectable amounts of squalene from marked to un- 
marked personnel. Excellent cooperation and connunlcatlons between ARVN and 
American personnel will be required to complete this experimental plan and 
effectively control accidental contamination. The Interpretation of results 
will also attempt to account for this factor. 

J2. The lack of total direct conversation and control of test and con- 

w r!-.H^« ^ limitation. The experimental design is straightforward, 

''?°^''^ scheduling for the most satisfactor^ 

^1 i! .L ! °f^/!***^^- '^'^'^'i^* cooperation with all ARVN personnel 
will be used to minimize this limitation. 

.4. ^' ^ protocol, there are a limited number of test 

eltes available to this experimental program, with a limited range of terrain 
and vegetation types Included. Squalene will be applied to the selected 
test plots by hand sprayer; thus, the quantity of squalene applied can be 
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controlled. However, the unlforaity of distribution mey be variable, and 
I the degree of saturation of the squalene emulsion from the top of the 

] foliage to the ground level may not accurately alallate a distribution 

pattern achieved by airborne spray equipment. 

j 4. the dally physical condition of the dogs can be a performance 

variable. This cannot be controlled, but any observed devUtions fron the 
j normal will be noted and recorded. 

5. The daily weather conditions will be a variable which can materially 
j influence daily perfomonee and results. Basic weather data, such as tern- 

I perature, humidity, wind direction and velocity, and rainfall will be re- 

corded dally. 

i (H) Support Requirementss 

5 ^* Personnel requirements have already been identified in B.4. above. 

2. Both non-expendable and expendable material requirements have been 
i detailed in the Phase I protocol, D.3.b and e. 



WAYNE H. ALLTON, JR. d,. ARTHUR C. PETERS 

GS-13E, Battelle Mem. Inst. GS-16E, Battelle Hem. Inst. 

Project Officer Chief Scientist 
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ELAPSED DAY OF EXPERIMENT 

7 8 9 id 11 12 ~13"~^14 



15 16 17 18 " 19 ~ Total nien/objectlve 



C.l.a. 




(-t Ca2«b» 



pa 
o 



(Same personnel) 
as In C.l.a. : 

• 
• 

• 

s 


3 


Launder 
3 Launder 

3 Launder 

3 


Launder 

Launder 

Launder 
3 


Launder 
Launder 

3 \ 


\ 

\ 21 (Same men 
; as In C.l.a. 


C.2.C. 

Fresh clothes 


t 
I 


3 -^^J^-^ 


3 9fri^ ^ 


9f 
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DAILY HAHPOfER REQUIREMENTS 



MOTE; Signifies Identification session. 



36 Test 
14 C ontrol 
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Annex A 
tfeather Observations 

A. Sally Record of Weather Data 

1* Date and time of observation s 

2* Temperatur e 

3. Wind directio n v elocity 

4. Relative humidit y t 

5. Amount rainfall In past 24 hour s 

6. Ambient conditions during past 24 hour s 



7. Ambient conditions during day's test period. 



8. Location and description of test site. 



9* Remarks 
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Annex A 
Data Sheet 



B. Objective: 
1* Da y 



2. Special instructions 



3,. Random order for 3 narked personnel 



4,. Concentration squalene on test plot_ 
5'. Dog A 



a. Ten unmarked personnel 

1) No, true neg. 

2) Time elapse d 

3) Remarks 



lbs . /acre 



^, no. false positive. 



_min., total passes^ 



6'. Dog B. 



a* Ten unmarked personnel 

1) No. true neg. 

2) Time elapse d 

3) Remarks 



no. false pos. 



.min.,, total passes^ 



7. Dog A. 



,,dovnvind7. 



downwind?. 



a. Three marked and seven control subjects 

1) No. true pos. no. false pos. 

2) No. true neg. no. false nea. 

3) Time e lapsed m in.. total pas se a . downwii^ 7 

4) Remarks 



i I ! 
i \ I 



1 
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8. Dog B. 



a« Three nerked and seven control eubjecU 

. no» false poe., 
. no* false neg.. 



1) No. true pos.^ 



2) Mo« true neg*. 

3) Tine elapsed., 

4) Remarks 



,mln., total passes. 



downwind?. 



(delete Inapplicable sections) 
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^ Amamx b 

! DAILY LOQ OF PHASE I EXPERIMEHT 

I 6 October Ffaose Z - Oay 1 

, 0730 G3.«ar aod sunny • 1*36 Inches of rain In last 24 hours 

0600 Tenp. • 84*7 

BuDldlty > dry • 79*F 
wet - 77*F 

Wind direction - vsrlable; Stf & SE to lltf & NE 
I Vlnd v«loeity - 0 to 2 knots 

10 troops trca the 52nd 
9 IMC's froB Saigon 

I Location - vest end of VC Village area at iSttC* Grass cut and lov, 

^ scrub brush to $ ft high* 

i Objecti've C* 1* 

B* 1« Dog A - Buddha 

2. Bandoo order - by choice, not by book of randcm numbers 

3* A* E6« true nag« reap. ■ I8 (out of 19) 

I b. !I6. false positive resp. ■ 1 alert on stale (see resiarks) renoved 



frco llnet^. 



\ Cm Tine elapsed ■ 10 nin* 

^ Total passes m k » dowatvlnd 

{ 4. Dog B • Benjle 

15* See fi2 abors 
i 

6* a. HO* true neg* reap* • 17 (out of 19) 



b« Bo« false positl've resp. • 2 alerts on nales (see renarka) 
c« Tliae elapaed • 15 sdn; total passes ■ 3 * dovmrlnd 




1. 

3. 
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7* I Remarks: 

I 
I 

! The three men that the dogs gave an alert on vere Interrogated* 

- It was f ?und that these three had been at MUTC 3 days before as part 
I of the training program. Tvo had been marked, the third vaa probably 
I contaminated. They vere removed frco the area. Ve continued vlth 7 
j men and 9 VAC's, 
Objective C* 2. 
C« !• Dog A - Buddha 
See BS above 

Random order of 6 narked personnel 
1* If 9t 13, 1^ (3 male and 3 female) 
6 marked ani 10 unmarked personnel 
(DiM®FF®P(DmmF ®® FM 
a* No. time positive reap. ■ 1 out of 6 
b« Location of all positive responses a 1, l6 
c. No. false positive resp. a 2 
d« No. true neg. resp. « 8 

e. No. false neg. resp. » 5 

f. .Time elapsed - 1^ min; total passes n 6 dovnvind 

g. Rcnarks: It is hot but dog appears to be vorking ok; easily dis- 
tracted by movement 

Dog B - Benjie 
Random order as in C3 above 
Random order as in ch above 

a. No. true positive resp. ■ 4 out of 6 

b. Location of all positive resp. « 1, 3, h, % J, 13 



5. 

6.1 
7. 
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I 



c* Ho* false posit 1*/b reap. « 8 
d« no* true negative resp« ■ 8 
4« Bd. false negative reap. • 2 
tm Tim elapsed ■ 17 aln; total passes - 7 dovnvlnd 
g. fienarlEs: Hind fairly steady (O to 3 knots); very hot but dog vorklng 
veil; easily distracted 

Objective C« 3* 

!)• 1. 



.,. , P P aPoff kiW 5filt,±.^a— Maj. Do house 



MSTC 

Veterinary Clinic 



/ 



Cut grass 



Sx 



i A 

X ^ 9 

^trance to VC riUagt 



Tree 



Grass 



Wind velocity alto 5 knots 

Wlj^p^ direction 




brush 1 to $ ft high 



I 

I 




Three marked and three unmarked males were concealed in brusn 8 to 
jlO ft iqpwlnd from the mowed lanes. U - unmarked; M . marked. The dogs 
iproceeded down the mowed lane as shown on the sketch. They both made 
lone pass and one pass back only, 

'Cog A « Buddha 

2. All responses because of the set-tq) are from a distance of 6 to 10 ft. 
3« jBuddha sought out 3 targets: 

,1 true positive and 2 false positive, Targets Mos. 3, 6, 7 (see 
'sketch) 

h. jRemarks: We used males only because we felt dogs were uot giving a 
.strong alert on marked females (frcn Objective C2 above) and did not 
wish to introduce the added variable of sex in this objective. Dog 
pppears to be working ok although it is veiy hot. 

t 

Dog B - Benjie 
iSee ]£ above 
6» BenJle sought out k targets 

3 true positive and 1 false positive. Targets Kos, 3, 5, 6, 8 on sketch 

7. Targets Nos. 5 and No. 6 moved before dog gave strong alert (which pre- 
|:ipitated a strong alert), Htadler says ha murt call it a strong alert, 
however. 

8. Remarks: The first 2 weeks Buddha worked better, gave a definite strong 
alert and Identified marked personnel better than Benjie. Ifow it is Just 
the reverse. 

Possible reasons: 

I 

1. Haat affects Buddha more than Benjie 



i. 



J 
I 



I 

I ' -eOfiiriDCNTIAL 

I 



J 2, RenariEs by SFC Bennett: la the first day of training Buddha 

t and Benjle vorked veiy veU, The next day of training ve 

received the same ARVN troope back, vhen ve vere si^aed to 
receive nev onea. Ve aaked the troppt that had been narked the 
day before nith aqualene to faU out. (Chen ve put the rest of 
tham In a lineup. The dogs picked out about 6 nore of them 
tl^t vere not supposed to be marked and, through questioning 
then, ve found out that they had touched the nen that had 
squalene on the day before. After pulling these nen out of the 
line the dogs vorked veU on the rest of than. But eveiy day 
ve vould receive sone of the troops back that ve used before. 
Ve tried to tell the 52nd Infantry that ve could not use the 
eane troops, but ve could not get cooperstioa frcn then. 
Because of this situation ve did not knov vhen to correct the 
dogs on falso alerts. Also, ve had trouble tzylng to keep the 
aane interpreter. They would change Interpreters on us each 
day, and soDe of them could not understand Snglish vcU enough 
to tell the troops vhat ve vested. This vas another reason 
vfay so many troops vere narked vith aqualene that should not 
hare been. Ife could not nake the interpreter understand that 
[ the troops had to be kept separated once th«y vere narked vith 

squalene. Therefore, I feel that the dogs did not get proper 
^"^■"^ ^<«« eoing into Phase I of the testing. Also, I do 
I not beUeve f enale personnel should be used lAea the dogs have 

P never been trained oa then. 



I 
I 




I 

I 

Objective C. 

1« Location vas In the open, cut grasa area shown In the upper-left comer of 
sketch (page B-3)* Dogs voriced dovixvlDd (velocity 1 to ^ knots) starting 

! 

i about 30 yd from targets. Each made U or ^ (a total of h or 5) passes 30, 
: l^p 10, and 6 ft frco targets. 
I Used 3 females and 3 males (unmarked) 
Random order - FMFFMM 
j Dog A - Benjlp 

I Picked up male No. ^ at 6 ft« Upon questioning, found out this vas one of the 
three narked men ve picked up this A.M. He had gone up to the canteen, got 

j drunk, and vas playing the dovn. Rt. foot successfully suppressed* Ve pro- 
ceeded vlth 2 males and 3 females. 

Dog B - Buddha 
' Gave 3 false alerts (on the unmarked personnel) 
Targets Nos. 1, 2, 6 
Harked S males and 1 female as shown: 

I 

Random order - F (g) ® P (M) 

I 

I 

! Dog A - Benjle 

j 

Gave a strong alert on 2 targets (2 true positive) Sos. 2 and 3 above. So. 2 

I 

I at 1S> ft and Ho. 3 et 6 ft. Benjle gave a possible alert on the female (Kb. 3 
I above). Stopped but vould not give a strong alert. B^udler suspects fenale 
I Is marked but vlU not give a definite yes ansver. 

\ Dog B • Buddha 

; Same randco order of marked personzwl, 
j I.e., F (g)® F ® 

I 
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Buddha gav« 3 alerts • 2 true positive 

(Hos. 2 and 5 sbove) both at 30 ft* 

1 false positive (Ko« 1 above) at 6 ft* 

Vill not vork properly, dog keeps heading for the shade. 

1600 Dogs getting too hot; had to stop vork for today. 

AH test personnel vear a gun patch pinned to right blouse pocket. 
Marked personnel received 4 drops of a 1:4 squalene-vater emulsion; 
controls received h drops of voter on gun patch. 

7 October 1965 Phase I - Day 2 

0730 Cloudy, overcast 

No rain in last 2k hours 
0830 Te^p. • 83* 

Humidity ■ dzy - 79*5* 
vet - 78.0* 

Vlnd direction • fairly steady, south to north 
Vlnd velocity - 0 to 3 knots. 

8 (nev) WIC*8 from Saigon. 

9 troops from the $2nd 

AH of the 32nd troops (except 3) ^"ve been in training progrsm and may be 
contaminated with squalene. Sgt. Bennett talked vith Sgt. Thuan and 
explained ve could not proceed vithout new troops. Sgt. Thuan called the 
52nd Batt. 

0945 10 nev men from Nhon Trach district. 

These troops have never been near those at the 52nd previously narked vith 



squalene* 



^^^^ ^'^ 
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Objective C. !• 

1st test of unmarked personnel 
!• Dog A - Benjle 
8* Random order by choice 

i 



3. 


a, ; 


No. true neg resp. - 15 (out of l8) 




1 

b. 


No* false positives a 3 




«•! 

1 


Time elapsed • 13 aln; total passes - 


k. 


Dog 


B - Buddjba 


5. 


See 

1 


2 above 


6. 


1 

a.| 

1 


No, true neg, resp. « 12 (out of l8) 




b. : 


No* false positives « 6 




c* i 


Time elapsed ■ 25 oln; total passes » 



7* Remarks; Random order of uzaoax^ed personnel 

1 2 3 ^ 5 6 7 8 9 10 11 12 13 1^ 15 16 17 18 
M?FMMMHFM FFMFMPMPM 

Dog A 4 Benjle gave 3 alerts (3b above) on Nos« k, % 9 

Dog B - Buddha gave 6 alerts (6b above) on Nos* 1, 2, k, 5, 9, l4 

i 

Objective C. 1. 

2nd test of unmarked personnel 
1« Dog A - Benjle 
2» Random order by choice 

3* a* ! No. true negative resp. « 13 (out of I6) 

b. I No. false positive resp. - 3 

c. , Time elapsed » 1^ mln; total passes m k 
4. Dog B - Buddha 

i 

5* See 2 above 




I ! 



- i 



t 
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6* a* No. true negatlYe reap. • U (out of IB) 
"b* KO. false positive resp* • 7 
c« Tine elapsed ■ 23 nln; total passes « k 



Stff erent order of unDarked personnel 

6 11 12 l4 5 2 3 16 18 8 9 10 7 1 13 15 17 ^ 
H 7 H HMF7 M M?M 7MM F F 7M 

Dog A - Benjie gave 5 alerts (3b above) on H08« 6, h 9f 10, 7 

Dog B • Buddha gave 7 alerts (6b above) on Bos. 6, 22, Xk, 5i 1^/ 9t 1 

SuBBnary of tvo successive tests of unmarked personnel. Total alerts on: 

Personnel Ho. 1 2 4 5 6 7 9 10 12 l4 16 
Sex MFMMMMMFMKM 

The dogs gave an alert on 9 of the 10 unmarked males and 2 of the 8' unnarked 
females* Total of 11 out of l8. 

Vo. ? (male) and IVo. 9 (male) vere alerted on b^r both dogs in both tests. 

Objective C. 2. 

1. Bog A - Buddha 

2* Randon order by choice 

3« Random order of 7 marked personnel 

HOB. 5, 6, 7, 8, 10, U, 12 

4« 7 nazked and 21 unmaziEed personnel 

Personnel HO. 18 2 5 1^^32^11 8 6 9 10 16 1 ^7131517 
Sex MFM M(f)(g)(2)®M(3®®MMM F P F 

a. S0« of true positive resp. ■ 2 (out of 7) 

b. Location of all positive resp. - k, 10, 12 (nuniber in rank fron left to 

right) 

c« I16. of false positive resp. - 1 



1 
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d« No* of true negative resp. « 10 

ej No* of false negative reap. « ^ 

f • Time elapsed a U mln; total passes • 6 

i 

g* Remarks : 

' Wind velocity = 0 to 3 toots. It's very hot, 

I Dog (Buddha) vants to quit to go to the shade* Dog easily distracted by 

I movie- camera noise* 

5* Dog B - Benzie 

6. Random order same as above (4) 
7* Random order same as above (4) 

8* a* No* true positive resp* « 2 (out of 7} 

i 

b. Location of all positive resp* > Nos* 10/ U,- l4> X^y If 

I (number in rank from left to right) 

ci No. of false positive resp, « 3 

di No* of true negative resp* « 8 

i 
I 

e* No* of false negative resp* « 5 

f i Time elapsed Ik mln; total passes « k 

i 

g; Remarks: Dog distracted by man located upwind, 60 ft to rear of formation 

I under a tree. Senile's alert on No* 10 female is the first strong alert 

I 

j the handlers say they have had on a female* There seems to be a definite 

I sex factor involved* Very hot, had to stop for today* 



I. 



8 October 1965 



Phase I - Day 3 



0730 1 dear, sunny - no rain in last 2k hours 
0830 ' Temp, - &k* 



BuBDldlty* dry - 83«5 
mt - 81*5 
Wind direction - variable 
mxtd velocity - 0 to 1 knot 
09to Put kO drops ("^ ec) of a 1:4 water flnulsloa squaleoe on the bottGo of the 
boots of an ARVH soldier at the NV eozner of the VC VUlage training area. 
The soldier valked east doim tlie fence line a three-fourths of the way 
('^•eoo meters) then cut across to tree at entrance. See diagroa* 



300 aeters 




Entrance to 
VC Tillage 

Dog A • fienjie 

The trail for Benjie vas through cut grass and grass 1 to 3 ft high down 
fence line; senib and shrub 1 to 5 ft high in the middle of VC Village area. 
BenOie followed the track (and fence line) but did not nut off vhere trail 
did. She followed the fence line down to the comer then circled in the 
oozneTy she vas confused. There vas no indication that this dog can track. 



j B-12 
2>og B ' Buddha 

i A different ARVN soldier received Bame amount of sqiialene cc of l:**) 

j 

j on his hoots (at SV comer). Itae trail vas through cut grass, path, and 

1 to 5-ft • high grass and shrub. 
I Biddha wdXed ahout 100 meters down the fence line, did not cut off 

vhere trail did. Be vest bade and forth a couple of tines. Zhere is 
I no Indication that Buddha can track. 

i 

Objective C 6. 

Four bundles of materiel displayed in a row with 10 yards between in an open 
static display. 

I 1 2 3 

3 hats and 3 shirts; M2 carbine, k3, 2 AR-15; !^ boxes amnunltlon; 

I " 

! k 

I 

2 anaunition belts. 

Dog A Benjle • no response 

I Tlue elapsed 5 min; total passes ■ 4 
Dog B - Bviddha - no response 

Time elapsed = 3 min; total passes » 3 
|feur]ud|0ne Item in each bundle - squalene {h drops of i;^) 

1 

same open static display. 
Dog A - Benjle - no response 

' Time elapsed » ^ min; total passes • 4 
Dog B r Buddha - no response 

; Time elapsed s ^ min; total passes •> k 

I 



/ 
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Ooneealed the marked item from each bundle behind natural terrain appradaately 

10 yards apart. 

1 2 3 ^ 

Box esBO Shirt Anno pouch 

The dogs were led past (within 6 ft dowiarlad) each concealed lten« 
Dog A - Benjie 

states : Benjie picked * fairly strong alert on »©• 2 
Note: Sireaty shirt (out of the 4 items) would contain the most human 
scent* 

Xtog B • Buddha 

HO response; dog wants to go to the shade; very hot; had to stop work 
for today* 

9 October I965 I - BBy 4 

Meeting with Colonel Baker. His decision was to allow a lU-day extended 
training program and then we will repeat Phase I, Objectives a and C2« 
^poa our (all of us) recoamiendBtions* JCS 



i 

1 ; 
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APPENDIX C 



SUMMARY OF RESULTS OT 
PHASE I EXPERIMEMT - TRIALS 1, 2, AMD 3 



Trial 1 



Oetobw 6. 1965 



SlxtMS personi (9 female aad 7 oale) In lineups n^ n^ narked 

Buddhas O/O true positive (o/O false negative) 
16/16 true negative (0/I6 false positive) 

Benjle: o/o true positive (o/O false negative) 
16/16 true negative (o/l5 false positive) 

Sixteen persons in lineup^ six narked (3 fenale and 3 nale)t 

Buddha: I/6 true positive (5/6 false negative) 

8/10 true negative . . (2/10 false positive) 

Benjle: h/6 true positive (2/6 false negative) 
8/10 true negative (2/IO false positive) 

Si^t concealed persons (male only)« three narked: 

Ihiddha: I/3 true positive (2/3 false negative) 
3/3 true negative (2/5 false positive) 

Benjie: 3/3 true positive (0/3 false negative) 
V5 true negative (I/5 false positive) 

Pive persons (3 fenale and 2 nale) in open^ none narked: 

Buddha: O/O true positive (o/O false negative) 
2/5 true negative (3/5 false positive) 

Benjle: O/O true positive (o/O false negative) 
5/5 true negative (0/5 false positive) 

Plve persons in open, three narked (l fenale and 2 nale): 



Boddha: 



2/3 true positive 
1/2 true negative 



il/3 false negative) 
1/2 false positive) 



Benjle: 



3/3 true positive 
2/2 true negative 



iO/3 false negative) 
0/2 false positive) 



1 

I 
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October 1, 1965 



Eighteen persons (8 female and 10 male) in lineup, none marked: 

Buddha: O/O true positive (o/O false negative) 
j 12/18 true negative (6/18 false positive) 

Benjie: o/O true positive io/o false negative) 
I 15/18 true negative (3/18 false positive) 

Eighteen persons in lineup, none marked (report): 

Buddha: o/O true positive (o/O false negative) 
j 11/18 true negative) (7/18 false positive) 

Benjie: O/O true positive (o/O false negative) 
I 13/18 true negative (5/I8 false positive) 

Eighte^ persons in lineup, seven marked {k female and 3 male): 

Buddha: 2/7 true positive (5/7 false negative) 
,^/,, . ... . . 



lO/U true negative (l/U false positive) 

Eenjie: 2/7 true positive (5/7 false negative) 

I 8/11 true negative (3/II false positive) 

Susnary of Trial 1 results: 

Buddha: 6/19 true positive (13/19 false negative) 

I 63/85 true negative (22/85 false positive) 

Benjie: 12/19 true positive (7/19 false negative) 

71/85 true negative (14/85 false positive) 

Trial 2 
October 28, 1965 

I 

Eighteen persons (male only) in lineup, none marked: 

Buddha: O/O true positive (o/O false negative) 

I 18/18 true negative (0/I8 false positive) 

Benjie: O/O true positive (o/O false negative) 

18/18 true negative (0/I8 false positive) 



C-3 



Eighteen peraona (nale only) In Xlneup, six narked: 

Buddha: 1/6 true poaitlve (5/6 false negative) 
12/12 true negative (o/l2 f«lae positive) 

Benjle: I/6 true poaitive (5/6 false negative) 
12/12 true negative (o/l2 false positive) 

fourteen persona (naU only) in UJMeafi, five marked: 

Buddha: 0/5 true positive (5/5 false negativte) 
9/9 true negaUve (o/9 felae poaitlve) 

Benjle: 0/5 true positive (5/5 fal" negative) 
9/9 true negative (o/9 fal«e positive) 

October 29f 196$ 

Iroopa were not'avallahle to eooplete the teat. 

trial 3 

levcriber 8. 196$ 

nineteen peraons (nale only) in lineup, none narked: 

Buddha: 0/0 true positive (o/O false negative) 
19/19 true negative (0/19 false positive) 

BenJle: O/O true positive (o/O false negative) 
19/19 true negative (0/l9 fal«« poaltlve) 

Hlneteen persons (male only) in lineup, six narked: 

Buddha: U/6 true positive (2/6 false M8*tiy«). 

13/13 true negative {0/13 falw positive) 

Bendle: 6/6 true positive (0/6 false n«e»*iy«). 

13/13 true negaUve (0/13 f*l«e positive) 



Hovember 9t 1965 



I Nineteen persons (male only) in lineup, none marked: 

! Buddba: 0/0 true positive (o/O false negative) 

19/19 true negative (0/19 false positive) 

i positive (0/0 false negative) 

1 19/19 true negative (0/I9 false positive) 

I Repeat search of unmarked lineup to confuse handlers. 
Nineteen persons (male only) in lineup, none marked: 

*T (0/6 false negative) 

I 19/19 true negative (0/I9 false positive) 

I Benjie: O/o true positive (o/o false negative) 
i 19/19 true negative (0/I9 false positive) 

I Again, repeat search of unmarked lineup to confuse handlers. 

i Nineteen persons (male only) in lineup, none marked: 

I Buddha: 0/0 true positive (0/0 false negative) 
I 17/19 true negative {2/19 false positive) 

H^^.^"^^ positive (0/0 false negative) 
17/19 true negative (2/19 false positive) 

Sixteen persons (male only) in lineup, six marked: 

Buddha: 5/6 true positive fl/6 false negative) 
10/10 true negative (o/lO false positive) 

Benjie: 0/6 true positive (6/6 false negative) 
10/10 true negative (o/lO false positive) 

Suamary of Trial 3 results: 

Buddha: 9/12 true positive (3/12 false negative) 
97/99 true negative (2/99 false positive) 

Benzie: 6/12 true positive (6/12 false negative) 
97/99 true negative (2/99 false positive) 
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AJTENDIX D 

SUMMARY OF THE DOG IRAIIilNG aoatAM 
CCHDUgEED raiOR TO THE HATICK EXPEHIMEIITS 



i This swBBary deserllies tbe tralalzig program employed at Fort Bennlng, 
Georgia; beglnniog In March, preliminary to the fieU experlaents sub- 

eequently conducted at Katlck, Massaehiisetts . Thie training program haa been 

described by Sgt. Robert D. Bennett, U. S« Amy; ve are laiebted to Sgt. Bennett 

i 

for his' efforts In assisting In the preparation of this suanry. It vas decided 
to Include this s^Binary in the description of the Vietnam field experiments 
because; of the difference in responfies obtained In the RatlcJc field trials azid 

the Vietnam field trials. It is believed that the difference vas due in large 

i 

measure; to the difference In the prior conditioning and training of the- dogs. 

i She training program conducted at Fort Banning, Georgia, consisted of 
one week of basic obedience training, one week of scouting training using both 
personnel and objects marked with sq^alene, one week of scouting training with 
partial; noabers of the test subjects and objects marked vlth sqtmlene, and 18 
weeks of intensive lineup identification and scouting training using both mfi r^H 
and umarked test personnel. Only male test subjects were used during this 
training. 

The five dogs selected in 1963 for this experimental program had pre- 
viously; received seme basic obedience training. They were iw-t ».t^iny given one 
week of basic obedience training to better acquaint them vlth their handlers and 
to Improve their receptiveness to the subseqttent training program (a tvo-week 
obedience training program would be far superior in giving the haidlers a better 

I 

knowledge of the dog) . A couple of the dogs bit their baiters during the first 
day of training and the handlers asked to be removed fjron the program. Two more 
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handlers vere selected to handle the dogs. These two hanllers had no trouble with 
their dogs because of their prior experience with ^■'vinwe dogs. These reaarlu 
are Included to emphasize the loportance of suitable candidates for the dog- 
handler role. When scouting training vas begun, three decoy test subjects were 
placed in the training field; one decoy vas narked vlth squalene and the two 
reoalnlng decoys vere unmarked. The dogs reacted In the same oanner to both the 
nimtrkiwl and marked personnel, and after correcting them they did not respond to 
either marked or tasnarked personnel. Training tactics vere changed to use only 
aarked personnel and aazked objects (hoxes, field equlinenti etc.) until the dogs 
started reacting strongly to marked material and personnel. 

The next step vas to repeat scouting problems using both marked and 
uznarked personnel as decoys. When the dogs shoved any response to alerting on 
uasarked personnel, the handlers vould pull the dog off and keep on patrolling. 
Vithln a ahort period of time the dogs vere adequately trained to show no response 
to umarked personnel (except for one of the five dogs). Efforts vere continued 
to train this dog to respond to the man- squalene odor, b\it he shoved no interest 
in any kind of training. Be vas Judged to be of suhpar intelligence as indicated 
hy very poor perfoxnanee during even the basic obedience training program. Be vas 
siibsequently dropped f^ the experimental program. 

A second dog posed difficulties f or ano^er reason. This dog vas 
extremely gun shy and could not be depended upon to work uxvler distracting in- 
fluences. For example vhen vorking vith a handler, the dog vould begin cravling 
on the ground between the handler's legs if he heard a veapoa fired at the rifle 
range as far as one-half mile avay. 

A third dog vas the best trained of the five. Bbvever, he had to be 
eliminated from the program because of physical impairment (hip dysplasia), 
vhich vould not pexnit him to vork for a very loa^ period of time. 
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I During the scout^jig training pfaaee of the prograa, when dogs responded 
with altrus alert to narked decoya che handler would uke his dog in on the decoy 

and give the decoy about a 50oyazd chase as a reward for the dog. The next step 

I 

in the training program consisted of agitation with squalene on a rag to Intensify 
the dog's alert response. After a couple of days of agitation with a rag, squalene 
was placed on a sleeve and the dogs were penitted to bite at the sleeve. One dog 
In the I group undergoing training showed no Interest in biting the sleeve; training 

for her consisted solely of agitation with the rag and chase of marked decoys* 

i 

I In order to prevent routine training procedures and to reaove bias by 
the handlers, occasionally all unmarked decoys were employsd in scouting training. 
Only one dog (Benjle) responded with false alerts to unmarked decoy personnel. 
At first, handlers could not figure cuc why their dogs were not picking up alerts 
on decoys* They were subsequently informed by the Instructor that none of the 
decoys |had been narked. Throughout the remainder of the txaining program, the 
handlers did not know whether any of the decoys were marked, or which of the 
decoys I were marked. 

The next phase of the txaining consisted of lineup (identification) 
training. Initially, the dogs were not as interested in responding to lineup 
marked personnel as they had been in hidden decoys under scouting conditions. 
It took the dogs much longer to pick out marked personnel. Bowever after three 
days of intensive training they were responding very well to the lineup training 
situation, with the exception of the gun-shy dog. In an effort to correct his 
gun shyness, simulated gun fire using )hBO firecrackers fired about 300 yards 

away were used, but it only nsde hia wcrse. 

i 

! About midway through the 16 weeks of intensive training, it was decided 

I 

that no training would continue using marked objects or equipment, but that all 
training would be devoted to detection of personnel narked with squedene. During 
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the later phases of this training program, the amount of equalene used to nark 
personnel vas reduced at a prograamed rate. The dogs responded with good accuracy 
until the Inocialm vas down to about k drops of 3 percent -qualene. At this level 
tfaegr began to he much slower in picking up an alert response. Decoy scouting vas 
mixed up vith lineup identification sessions. When the inoculia vas reduced to 
k drops of 1 percent squalene the dogs began to miss scoe of the marked personnel, 
so the inoculum vas increased to k drops of 2 percent squalene and vas used for 
the next four days of training. The inoculun vas then returned to k drops of 
1 percent squalene, and the dogs after the refresher training responded vith 100 
percent detection performance. Daily training sessions alternated betveen 
scouting training using hidden decoys and lineup Identification training; the dogs 
almost alvays vorked better at scouting detection problems. At the end of the 21 
weeks* training period, the dogs were responding with 100 percent accuracy to an 
InocultB of 4 drops of 0*001 percent squalene. In stannary, the dogs received 
intensive training betveen March and August, I963, prior to beginning the Natlck 
field studies, ^e Natlck studies occurred betveen August and December, I963. 
Two dogs, Buddha and Benjie, vere then maintained in a partial state of prepar- 
edness at Tort Banning between Deeenher, 1963, and August 196?, when they vere 
transported to Vietnam for the subject field experiments. 



I 




TABI£ (Continued) 



Date 


Dally 
Teiiq>erature , ' 

0900 


HeXaxive 
ftuffllalty^ > 

0900 


nainrai-L 
In* 


i»j.ouQ *«over# 
Wind Direction* and veiocujy iKnovsj 


Oct* 2$ 






0.91 




26 


107 (at 1900) 


89 (at 1?00) 


Trace 


At 1500 hours • cleart vlnd SU to HE, 










(V2 &• 


27 


66 


91 


Heme 


Clear, wind H to 8, 0-2 k* 


28 


8U 


96 


None 


Clear, wind HE to SW, 0*2 k. 


29 


85 


91 


1.25 


Cloudy, wind Ntf to SB, (>*3 k* 


30 










31 


— 




mm 


mm 




mm 








2 


— 


— 






3 


mm 


— • 






k 








m*a 


5 


82 


87 


Hone 


Clear» wind NB to SW, 0-3 


6 


bii 


87 


Hone 


Clever, vlnd H to 8» 1-U k* 


7 






~~ 




6 


87 


□ a 
00 


Trace 


Cloudy, wind W to E,^ -2-h k* 


9 




83 


0.23 

mm 


Clear, wind NE to SW, 0"1 k* 


10 


8U 


91 


Cloudy # wind N to S at (not measurable) 


u 










12 


83 


96 


Hone 


Clear, wind NE to SU, 0-3 k. 


13 










111 








mm 


15 


93 (at 1030) 


77 


Hone 


Clear, wind variable^ O-l k. 


16 


90 


83 


Trace 


Clear, wind NW to SE, 0-1 k. 


17 


86 


83 


None 


Clear, wind NE to SW, 0-2 k. 


Id 


8U 


87 


Heme 


Clear, wind NE to SW, O-3 k* 


19 


au 


83 


Hone ' 


Clear, wind NE to SW, 0-3 k. 


20 


83 


87 


None 


Clear, wind H to S, 0-3 k. 


21 






None 


mm 


22 




87 


None 


Clear, wind NE to SW, 0-3 k. 


23 


85 


87 


0.U5 


Clear, wind KE to SW, 0*2 k. 



TABLE E-l. WEATHER OBSERYATIOIS AT TH^HTUy HA, VmHAK. 



Date 



Daily 
Tensperature^ 
0900 



OF 



Relative 
Humidity^ i 
0900 



RalnfaU 
Past 2k hr. 
In. 



Sept* 


26 




27 


A9 




28 


At 




29 


70 




30 




Oct. 


1 






2 






3 


















1 


8lf 




7 


83 




8 


8U 




9 






10 






u 






12 








84 




11 


79 






79 




16 






17 






18 






19 


80 




20 


82 




21 


82 




22 


82 




23 





87 
80 

96 



91 
91 
91 
92 



96 
91 
96 
91 



91 
87 
91 
91 



2.95 
Trace 

O.Ul 

o.Us 

Heme 
None 



2.26 
1.36 
Nods 
None 



1.36 
None 
0.23 
0.57 



None 

Trace 

0.3l» 



Cloud Cover, 
Wind Direction^ and Vi>locity (toots) 



Cloudy, S to N, 0 to 1 k. 



Clear, variable, 1 k* 
Clear, MW to SE, 0-2 k- 
Cloudy, S to N, 0-3 k. 
Clear, wind variable, <V1 k. 



Cloudy, dead calm 
Clear, wind M to B, 0-1 k. 
Cloudy, wind HE to 8W, 0-1/2 k. 
Clear, wind NE to SW at 0-2 k. 



Wind NE to SW, 0-1 k* 
Clear, wind NE to SU, Ik. 
Overcast, wind NE to SW, 0-2 k. 
Clear, wind NE to SW at 0-3 k. 




TABLE £-2. CUMULATIVE RAIUFALL (iNCZiES) OS SQUALENE TEST PLOTS 
NOVEMBER m> DECEMBER, I965 



lest Plot No.: 

Squalene Application 
Rate# lb/acre 

Sate Sprayed 
(Day 1) 



1 i 



i ! 



7 Ik Ik 

November 1^, 1965 November 17, 1965 November 22, 1965 



Day 2 

3 
k 

5 
6 
7 
8 
9 
10 
11 
12 

13 
111 

15 
16 

17 
18 

19 
20 
21 
22 

23 
2k 

25 
26 
27 
28 
29 
30 



Ti*ace 



None 



0.U5 



1. 



02 



I.U7 



3.29 
3.L 



5*00 



0-U5 



1.02 
1.U7 



^3«29 
3.L 



5*00 




TABLE E-1. (Contlntied) 





Dally 


Relative 


Rainfall 




Tenqperature, °f 


Humidity, % 


Past 2k hr, 


Date 


0900 


0900 


in. 


Nov* 2h 


87 


91 


Trace 


25 


— 




None 


26 


90 


80 


0.57 


27 


81 


87 


O.U5 


28 


8U 




None 


29 


87 


Traca 


30 






None 


Dec. 1 








2 


87 


76 


None 


3 


80 


91 


1.82 


1. 
*» 


82 


83 


None 


5 






None 


6 


83 


83 


0.57 


7 


79 


83 


None 


8 


82 


83 


None 


9 


81| 


79 


None 


10 


Bk 


83 


None 


11 






Hone 


12 






Hone 


13 . 


80 


83 


Ulk 


ll» 


85 


83 


None 


15 


81 


83 


0.U5 



Cloud Cover, 
Wind Direction, and Velocity (knots) 



Cloudy, wind N to S, 0-1 k* 

Clear, wind HE to SW, 1.3 k. 
Cloudy, wind NW to SE, 1-U k. 

Clear, wind HE to SW, 0-2 k. 



Clear, wind NE to 8W, 0*3 k. 

Clear, wind NE to SW, 0-3 k. 
Clear, wind NE to SW, 0-3 k. 

Clear, wind £ to W, I-3 k« 
Clear, wind NE to SW, l-U k. 

Clear, wind NE to SW, 1-1* k. 
Clear, wind NE to SW, 0-1 k. 
Cloudy, wind NE to SW, O-3 k. 
Clear, weatber gear locked up in 
Pharmacy 

••«■ 

Clear, wind NE to SW, 1-5 k. 
Clear, wind NE to SW, 1«U k. 
Clear, wind NE to SW, O-l k. 



(a) Dashes (— ) indicate that no measurement was recorded. 
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INCHES 



3.0. . 



2.5.. 



2.0. . 



1.5.. 



).0.. 



.5 



DAILY RAINFALL 



25 5 15 



5 15 25 



T iiNiiT ir iii i ii i ii[ i ii i 

15 25 



25 5 15 25 5 
OaOBER NOVEMBER DECEMBER 

FIGURE E.3 
IHANH TUY HA, VICTNAM - 
RECORDS) DAILY AT O730 HOURS 



OaOBER 



NOVEMBER 
5 15 25 



DECEMBER ~ 
5 15 25 



FIGURE E-2 

THANH TUY HA, VIETNAM- OBSERVATIONS TAKEN AT O900 HOURS 
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APPENDIX F 

pvrnw MRTroED TRAINING PR(X 5tAM FOR DOGS TO BE USED 
m DETECTION OF FERSOHKEL MARKiii u wi:L-n SftUALEME 

This appendix outlinea ±n em detail a recaanended training pnnpwa 
to be used in preparing scout dogs to respond to the aan-squalene odor. In large 
measure, It represents tl« expert opinion of Sgt. Robert D. Bennett, U. S. Aray, 
^ has been actively engaged in military scout-dog programs as a handler and 
trainer since l$kS. The authors of this report acknowledge the assistance and 
professional guidance re«lered by Sgt. Bennett both in the conduct of the field 
experunents in Vietnam and subsequent debriefing sessions held at Battelle during 
January, 1966. 

5he reccom«nded dog-tmining progrm consists of five steps, and covers 
a time interval of 16 veete, incluaing three veeks of overseas in-couatry 
refresher training. The fl-.-e steps are theses 

(1) Two weeks of basic obedience tra inin g 

(2) One week of scouting training against personnel narked with 
squalene 

(3) Three weeks of scouting training, with only * 

^ ^ ^nnel narked with squalene (feaale as well as male personnel 
should be Included among the test subjects) 

(k) seven weeks of linetq,, scouting, checkpoint, and croid training 
with both narked and unmarked personnel 

(5) Three weeks of sUailar training in the country la which the dogs 
are to be used. 

Bie initial two weeks of basic obedience training [Step (l)] should be 
' conducted to accordance with the provisions of A»y Weld Manual 20-20, and need 

1 no further clarification in this report. Vlth reference to the one w«»k of 

( initial scouting training on personnel narked with squalene (Step (2)], the 
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in unmarked personnel* When they alert correctly on &arked pereonnel they viii 
be given a short chase as a revmrd. Ihls vUX be repeated aaay tines until the 
dogs vllX only alert on narked personnel. Again, marked personnel should not 
alvays be the sane individuals, so the dogs will not beeone fanlUar vlth then. 
Because of the amount of correction that vill have to be given to the dogs during 
this phase of the training, dogs should also receive more agitation and ch&c« to 
mnln*^*" or Increase their Interest in their training progrsn. Beginning with 
this phase of the training program it is also necessary to adj^ist the dogs to 
vorklng under conditions of disti-aetlng influences. No special effort should be 
observed to minimize such distractions as the presence of people, discharge of 
fireazns, presence or movement of other animals, etc. In fftct, It would be vise 
to purposely create distracting influences on randan occasions. 

The next phase of the training proprttm consists of scne seven veeks of 
identification (lineup) training [Step (^)l. During this phase, the dogs vlU be 
trained to detect and respond to marked personnel mixed with unoarked personnel 
In random order, vlth the personnel being in a single rai^. In addition, the dogs 
should be trained to respond to increasingly smaller amounts of squalene as the 
iT^fW-tng naterlBLl. The amount of squalene applied to a test subject should be de- 
creased each day, beginning vlth fairly large amounts (in the order of 4 to 10 ng). 
It can be expected that some dogs vill stop responding to the man-squalene odor 
vhea the dosage of squalene gets belov a certain level. In this case, these dogs 
should be presented vlth the last recognized level for tvo more days and then 
continue vlth the next lover level of sqiialene. 

During this same phase, the dogs should be introduced Into checkpoint 
training. Test personnel, some of vhcn are marked vlth squalene, vill be valked 
through a simulated checkpoint vlth the dog and handler in a dovnvlnd position. 
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foUovliig remarks descrlte the training situation. Jfatios the first veek of 
scouting training tbe dogs viU be vorking vlth narked personnel only. The decoy 
(narked iperson) will be placed about 25 to 30 yards upwird frcn the dog. The 
dog vlll be vorked dovuvind frcn the decoy, and will approach to vithin a distance 
of 6 to jlO yards. As soon as the dog shows any sign of alerting, the handler will 
talk to 'the dog and take hia in on the narked decoy person. When the dog aid 
handler 'get to within 4 to 5 yards from the decoy, the decoy will get up aid run, 
vlth the dog and handler in pursuit. The chase feature of the program reinforces 
the dog, with the man-squalene scent characteristic. This scouting training will 
be repeated as many tines as deemed necessary, with occasional intervals of basic 
obedience training. Itaroughout the l6 weeks of intensive training it is asstaed 
that the major portion of each day will be consused in such training as opposed 

to 1 to 1 2 hours per day. Vfhen the dogs begin to react strongly on such short 

I 

patrol exercises, the exercise will be lengthened. The decoy will be given a 
roUed-up sack with squalene on it to agitate the dog by striking at hia. Later 

i 

the dog! will be given a sleeve with squalene on it to bite when agitated. The 

I 

same personnel should not be used repeatedly as decoys, but should be rotated 
f^cm vithin a larger groi<p. This is to prevent the possibility of dcgs responding 
only toj a specific man odor. Also, dogs in training who are weak responlers anA 
do not improve with agitation should be placed in a circle with dogs giving more 
positive responses. An agitator in the center of the circle vlll be marked with 
squalene (see Azny Field Manual 20-20). The mcore vigorous response of the well- 
trained, dogs should reinforce the weaker dogs and build their response. 

Dtarlng the next three weeks of scouting training (Step (3)], dogs will 
be used' to respond against groups of individuals including both narked and 
oamarked personnel. The dogs will be corrected whenever they show any interest 
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type of tzainlng* The handler viU taave to vatch closely for on alert response 
and try to teach the dog to respond trm a short distance* OecaslonaUyy none 
of the people slsROatlng the crovd should he narked. If the dog alvays finds 
saneone vho is marked, he nay tend to give a false alert vhen presented vlth an 
ucnarked group isiless trained to do otherwise. Such crovd identification training 
should be included and mixed daily with lineup identification ai^ checkpoint 
training. On some occasions, civilian wlu^lllng should be worn by test subjects. 

Test subjects in a lineup identification training session should be 
in a single raak at intervals of about 12 to 13 feet; the dogs should alvays be 
Morksd. on the dovnvlnd side. Scne of the persons In the lineup should move (at 
first only unoarked personnel) so as to attempt to distract the dog* If the dog 
responds to an unnarked person because of that aovoaent, the dog should be 
corrected. Every effort should be made to train the dogs to respond only to 
the squalene-man scent. During lineup Identification training, dogs should on 
occasion be presented vlth lineups in which no indlviduaOsare narked. In addition, 
the handlers should not know when narked personnel are present in a lineup aad/at 
vho is marked vhen they are present; this procedure should be used after an 
initial two weeks of lineup identification training « Rather, the instructor 
should tell the handler if the dog has alerted incorrectly and on-the-spot 
correction Should be applied. This routine should be used for all subsequent 
training* At the ccmpletion of the above -de scribed 13 weeks of intensive 
training, the handler should be thoroughly fsmillar with his individual dog and 
should be able to interpret the true alert response of the dog almost without 
exception. 

This 13-week training program will be conducted in the Continental 
United States. The following recca&endations apply to a final three-week training 
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Tbey viu pass the checkpotut at iatwval. of 5 to 7 feet. Buriag tb« first f«, 
a«y. Of .tails tialnlag, it can be expected that It be difficult for the dog 
handlers; to properly Interpret the respcose of their dogs, unUl the dog beca.es 
«CT»taM to having people «UJc by hla. The haailer vUl have to i*tch hie dog 
very carefully to know «hen the dog has picked out and reepoBied to a aarked 



person* 



When test personnel are aovteg towid the dog, the dog nUl react i 

differently than *en the test personnel are staailag In a rank, or Just Billing ] 

rtottt m!.la>dy. Such training should be worked mto the training progiw dally, I 

along wl^ lineup Identification training. Die test subjects rt«,uld not always ] 

ca» tto^ the Checkpoint at fl«d interval. In a single file, but sbouU be ] 

»laed up' occasionally so that the dog c«, sa«tl»es see only one person walking 

toward h^a at a tl»e «>d iCtttlM. a line of several people going through at j 

i«rlous intervals. It Is moat Important that the dog not bec«»e accustoned to l 
any set pattern or routine. It will also luprove the hwidlafs abtUty to 
correctU^ interpprt the true .l«t rtspcoe. f»« hi. dog. Con.ld«.tlon c«i be 

given to |the design and use Of a .pedal »8Ue (since the dc« will be working in 
Close contact with p«r.oonel) . However, it will be most Important that any r»h 
»>»le be designed eo that the nose end of the nssl. u eCBpleteljr opui. 

I After one week's training In the ui» of line.. Identification and 
checkpoint ld«,tiflcatlon procedures, the dog should be introducer-. Irto identlflca- 
Ucn of iklvlduals among groups of personnel. A group of 10 to 30 test subjects, 
s(»e of Who. are marked, should represent or simulate a crowd such as may be found 
in a martet area. Some of the tert subject, rtiould be f««le. Tha dog handler 
wlU have |to exercise extreme caution «> that no ooe 1. aeeltotally bitten ^ 
during this phase Of the training. * ^ leash (approximately 2 feet long) should 
he used. I The dog win have a tendency to place his nose .gainst personnel in this 

! ■ 
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IS. AOITRACT 

(C) This report discusses the field experiments developed to determine the 
feasibility of using the squalene narking system In tactical counter Ins urgency 
operations under conditions such as exist in Vietnam, mere specifically, the 
feasibility of using dogs to detect terrain and personnel marked with squalene. 
Tie major objectives were (1) to Investigate under controlled conditions the 
persistence of squalene when applied to selected terrain in the environment of 
Southeast Asia, and (2) to investigate under controlled conditions the pcraistecBe 
of squalene on indigenous personnel in the environment of Southeast Asia. Hie 
experiments w<:re conducted under the control of the Advanced Research Projects 
Agency, Reseaich and Development Field Unit, Vietnam, in cooperation with the 
Army of the Republic of Vietnam and the Vietnamese Combat Development Teat Centex; 
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period vhich vill be eondxicted in. tlie foreign country in vblch the dogB and 

hAttdlers are to be used (Step (5)], in order to maintain the proficiency of the 

i 

dogs aod haadlersj the sane groi9 InBtructor should he used, az¥l no change of 
handlers should he pexsiltted during the entire training program. Ih In-country 
training programs, indigenous personnel should be used as the trainlog test 
subjects •) ftvbably the oost loportant requirement is for a thoroi'ghly capable 
interpreter to be assigned to the instructor so that the test subjects can be 
thoroughly briefed on hov they are to eoadiiet themselves during the training 
phases. !as In the U. S., each dally training session should occupy the full 
normal vorJc day during this three veeks of In-eouatry training. 

I Upon cooipletioQ of the refresher training, vhen the dogs go operational, 

1 

they should routinely be exposed to retraining for at least 2 hours each veek, 

I 

regardless of their operational cnploynent. In addition, vhenever there is a 
change of haodlers, the nev handler should be given at least six veeks of dally 
full-time training vith the dog before again attempting operational sitmtions. 
It Is extriemeXy important that the handler be thoroughly f&mlllar vlth the vorklng 
respcmse's of his particularly assigned dog* Tfaroi^bout the entire tndning 
program,^ the physical fitness of both the dog and the handler should be 
emphasized* de dogs particularly must be maintained in top physical conditica; 
during the process of respciidlng to a positive alert the dog Is straining at the 

leash and becomes physically exhausted after only a fev alerts if not In soui^ 

I 

pliyslcal condition* 

i 
I 

I 

< 

I 

I . 
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! Enclosed are two copies of our Report No. BAT-171riO, "(U) The Use of 

a Harking Agent for Identification by Dogs". 

Any consnents or suggestions you may have in regard to thid study will 
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Project Director 
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NOTICE: When government or other drawings, specifications or other 
data are used for any purpose other than in connection with a defi- 
nitely related government procurement operation, the U. S. Government 

thereby incurs no responsibility, nor any obligation whatsoever; and 
the fact that the Government may have formulated, furnished, or in any 
way supplied the said drawings, specifications, or other data is not 
to be regarded by implication or otherwise as in any manner licensing 
the holder or any other person or corporation, or conveying any rights 
or permission to manufacture, use or sell any patented invention that 
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